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The Society incctH in the Ass<»inl)ly Hall of the Cosmos Club 
oil altt'rniilc* Sjitunlays at 8 p. m. JJricf noticcj-iof the niwtings, 
with abstracts of tlir juiikts, arr imblisheil in Sf'iince. 

January 9, 1909 — 452d Meeting. 

The President in the chair and 41 iK^rsons presimt. 

W. H. Osgood, Vernon Bailey, and the chair offere<l brief 
notes on the distribution of the English sparrow in the West. 

The following communications were presented: 

.J. X. Rose: The type of the genus Cudva. 

W. I). Hunter: Present status of the cotton boll wei'vil. 

F. M. Webster: Investigations of Ttfiff/ttcra grnminum and its 
iwrasites. 

January 23, 1909 — 453d Heetinjc. 

The President in tlu' chair and 40 jhtsous present. 

F. E. Matthes nott'd the recent occurrence of unusual snow 
and winter insects in Rock Creek Park. 

M. B. Waite exhil»ited an apple having a in^culiar frost 
injury. 

H. M. Smith announced the transfer of the Federal fur-seal 
service to the Bureau of Fisheries. 

B. W. Ev(Tmann noted the addition of the barn owl to the 
known bird fauna of Carroll County, Indiana. 

The following communications were presented: 

E. F. Phillips: Bee diseases. 

vn 



viii The Biological Society of Washington. 

B. W. Evermann: Federal control of fisheries in interna- 
tional waters. 

H. M. Smith: A remarkable flight of bats in Luzon. 
Paul Bartsch: A visit to the bat cave in Luzon. 



February 6, 1909 — 454th Meetinj^. 

The President in the chair and 66 persons present. 

M. W. Lyon, Jr., exhibited skins and skulls of the Oriental 
genus Gymnura and of the American opossum Didelphis, and 
commented on their resemblances. 

0. F. Cook referred to the investigations of Dr. R. R. Gates 
in the cytology of Oenothera, 

The chair noted the capture near Washington of the little 
black rail, a bird rare in this locality. 

The following communications were presented: 

James Judge: The blue foxes of the Pribilof Islands. 

W. J. Spillman: The law of recombination in second genera- 
tion hybrids. 

V. K. Chestnut: The Lewis and Clark Cavern National Monu- 
ment, Montana. 

February 20, 1909 — 455th Meeting. 

The President in the chair and 42 ixjrsons present. 

T. E. Wilcox noted the early appearance of hepaticas and 
skunk cabbage in the vicinity of Washington. 

The following communications were presented : 

L. O. Howard: Some Japanese entomologists and their lab- 
oratories, with notes on the introduction of parasites of the 
gypsy moth. 

J. B. Norton: Some remarkable phenomena occurring in the 
breeding of the varieties of Dianthiis. 

Karch 6, 1909— 456tli Meeting. 

Tlie President in the chair and 23 persons present. 

T. E. Wilcox read a letter from Col. Gaillard, U. S. Engi- 
neer, urging a biological survey of the Isthmus of Panama. 

T. N. Gill noted some additions to knowledge of oral gesta- 
tion in American cichlids. 



Proceedings, ix 

\\. W. EvtTniann n'frrrtMl to i\\v provision hy Congress for a 
hiological station in the Mississippi Valley for the investigation 
of freshwater nuissi'Ls. 

L. (). Howard reinarktMl on the iniixirtation from France of 
si'cdIingH carrying the winter nests of the brown tail moth. 

The chair referred to the creation by President Roosevelt of 
the Mt. Olympus National Monument. 

The following communications were presented: 

K. H. Chapman: Chickens without feathers. 

T. \V. Vaughan: Resume of a study of tlu^ MadreiK)raria of 
the Hawaiian Islan<ls.* 

A . II . Clark : Tlu* recent crinoi<ls and their relation to sea and 
land. 

March 20, 1909 — 4S7th Meeting. 

The President in the chair and <Sr) jxTSims j)resent. 

\V. W. Cook<» note<l the spring arrivals of migratory birds in 
the vicinity of Washington. 

H. \V. Clark commented on th<» mortality of gnickles on the 
Mali. 

A. S. Hitchcock, ViTUon Railey, 11. S. Barber. W. H. Os- 
good, .J. W. (Jidley and p]. A. Preble jMirticipated in a <liscus- 
sion of '' camping and camping (»utfits.'' 



AprU 3, 1909 — 458th MeeUng. 

TIm' President in the chair and I>G persons present. 
A. A. Doolittle showed some blue print lanU'rn slides and 
explained the metluKl of making them. 

The following conmnmications were pn»8<»ntiMl: 
T. N. (Jill: Classifi(»ation of the true fishes. 
R. K. Coker: The guano- birds of Peru. 

AprU 17, 1909 — 4S9th Meeting. 

♦Tlie meeting was held in Hubl>ard Memorial Hall, the Presi- 
dent in the chair and loo ixTsons present. 

Tile following communication was pr(fSi'nte<l: 

Cliarh'S Sheldon: Exi)eriences with big game in the Mt. 
McKinley region, Alaska. 

* To \to imhlijilfuil ill thi' Pr«M-i>«M|iii}(« of tht* Sovniili Iiit<*rii)ilioiiuI Z<Kili)fficiil <'oii- 
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May 1, 1909— 460th Meeting. 

The President in the chair and 53 persons present. 
The following communication was presented : 
Frank N. Meyer: Botanical exploration in Manchuria and 
other i)art8 of China. 

The meetings for the remainder of the year were held in the 
West Hall of G(K)rge Washington University. 



November 13, 1909 — 46l8t Meeting. 

The President in the chair and 35 persons present. 
The following communications were presented : 
W. J. Spillman: The history of the mule-footed hog. 
W. P. Hay: A phylogenetic tr(»t^ adapted for use in scliools. 
W. W. Cooke: The migrations and recent history of the Eski- 
mo curlew.* 



November 27, 1909 — 462d Meeting. 

The President in the chair and 38 i)ersons present. 

A. S. Hitchcock gave an example illustrating the difficulty of 
obtaining stability in nomenclature. 

Paul Bartsch referred to the early work of I). H. Talbot in 
breeding solid-hoofed hogs. 

A. H. Howell described a case of semi-domestication of the 
myrtle warbler in Union Station at Washington. H. W. Clark 
noted a similar case in Indiana. 

The chair called attention to two forest reserves in Minnesota 
and Ont*irio adjoining the boundary, consummating in effect 
the first international game preserve. 

The following communications were presented : 

A. H. Howell : Observations on the mnmmalsof the Mammoth 
Cave. 

C. V. Piper: The distrilnition of color in the seeds of the 
cow pea. 

F. M. Webster: A painful skin disease caused l>y a preda- 
ceous and supi)os<»dly beneficial mite. 

•To Ik» publiKhc<l !>y the llioloirif*al Survey. 



Proceedings, xi 

December 11, 1909 — 463d Meeting;. 

THIRTIETH ANNUAL MEETIM;. 

President Palmer in the chair and 17 persons present. 

The annual reports of the Recording SecreUiry and Treasurer 
were rt»ad and accepttKl. The following oflioers were electi'd for 
the year 1910: 

President: T. S. Palmer. 

Vice-Prt»sidents: E. L. Greene, E. W. Nelson, W. P. Hay, 
J. N. Rose. 

Recording Secretary: D. E. I/antz. 

Corresfwuding Swretarj': Austin H. Clark. 

Treasurer: J. W. Gidley. 

Memlx^rs of the Council: A. K. Fisher, Vernon Bailey, David 
White, A. 1). Hopkins, A. B. Baker. 

The President announce<l as standing committee on Publica- 
tions, the following: W. P. Hay, Austin H. Clark, J. W. 
Gidley. 
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A REVISION OF THE CRINOID FAMILIES THALASSO- / o^N^'^^*'';^.; 
METRID/E AND IIIMEROMETRIDiE. /^ JAt»4 



\ 



BY AUSTIN IIOHART (M.ARK. ^ /^ -7>00 :* 

7. 



15 



- --9 
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In my first revision of the unstalkcd crinoidB (Smiths. Mis- 
cell. Coll., Quarterly IsHue, l, ])I). I^4.V;^r)4; Bull. Mus. Comp. 
Zuol., LI, No. 8, p. 24r)), I was, through laek of mat(^rial, unable 
to arrive at a true unclerstanclingof the interrelations of the spe- 
cific groups whieh I called colh^ctivrly Antedon^ and various other 
grouiw which I srgrepitrd into th<* *' genera'' Himerometra^ 
TluilaMometrn y and Chnritinnetra. Theses genera were suflSciently 
definite* and wrll niarke<l to serve as units, and I therefore had 
no hesitation in considering them as such until further material 
was available ujwn whieh to base a more detailed study. This 
was soon i)088il)le in the ease of **yl////'f/o/^" and that genus was 
promptly re8olve<l into its eom|)onent s|K'eifie groups (these 
Proct»edings, xxi, p[>. 12^)-! ;>(>); but the other genera, from a 
lack of ad(*quatc»ly represt^ntative material, proved more difficult; 
of ^^Himeronutra '' es|H'eially, I was only acquainted with a very 
small prop<^>rtion of tlie very numerous s|H'eies. The receipt of 
a very interesting collection from the Hawaiian Islands, and of 
the extensive Jajwinese colbrtion dei)Osit<'d by Mr. Frank 
Springer threw considerable light on a numlnT of hitherto obscure 
points in regard U)^'Tlnilm<sonutrii'' i\ni\ * ^ Charitometra ' \' more 
n»cent!y, through the kindness of Dr. Th. Mort^nsen, I have been 
able to study the magnificent colUrtion U^longing to the Univer- 
sity of CoiMiihagen, and the U. S. Bureau of Fisheries has 
entrusted to me the collections mad*' by the sU^amer Albatross 
among the Philippine Islands, so that I now have Ijeen able to 
examine all of the imjiortant tyjH'S referred to Jfimrrometra, 

The new genera descrilied herein are l>as<*d upon obvious 
external charact«TS, in order that they may be readily recognized 

I— Proc. Biol. Sue. Wash., Vol. XXU, 1909. (1) 
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and identified from ordinary museum material ; in many cases, 
as with the larger divisions, the best characters are found in the 
musculature, studied from the point of view of skeletal muscle 
insertions, and in the internal structure of the centro-dorsal ; 
but it has seemed best to omit a discussion of these features 
from preliminary diagnoses, though I shall consider them in 
detail later, especially in reference to the fossil comatulids, in 
which often only the centro-dorsal and the radials are preserved. 

The family Thalassometridse falls into two approximately 
equal divisions, in one of which all the species have short, 
stout, and smooth cirri, and a slender first pinnule composed of 
very numerous short joints; and in the other long, compara- 
tively slender, and spiny cirri, and a stout first pinnule, com- 
posed of enlarged joints. In the latter the proximal cirrus joints, 
for a variable distance from the centro-dorsal, are rounded, 
spineless, and with a dull surface, and usually comparatively 
dark in color; then comes a ** transition ' ' joint, which is 
similar to those preceding for most of its length, but distally 
has a highly polished surface, is light in color, and bears a 
small dorsal spine or tubercle ; beyond this * * transition * ' joint 
the joints are shorter, highly polished, and bear dorsal spines, 
and the cirrus is more slender than in the proximal portion. 
This group thus apix?ars to have the cirri of the other modified, 
not by a simple increase in the number of joints, but by the 
addition of a series of a different tyjxj of joint beyond the pe- 
nultimate joint of the former (corresponding to the ** transition " 
joint of the latter). This increased cirrus length is correlated, 
as is commonly the case among the comatulids, with an increase 
in the size of the lower pinnules (though here affecting only the 
first) and the result is an animal of radically different appear- 
ance. I propose to group the forms with short, stout, smooth 
cirri and slender many-jointed first pinnule together under the 
designation of CharitoinetrinXy while those with long, compara- 
tively slender, spiny cirri, and long and stout first pinnule may 
be taken as composing the sub-family Thalassovictrinas, 

This modification of the cirri and lower pinnules is not by 
any means confined to the Thalassometridoe ; it is equally marked 
in the Zygometrida), where it separates Eudiocriniis and Catop- 
t(ymetra from Zygonieira, and, with more or less modification, in 
certain sections of the Himerometridse. 
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I have used great care in the selection of the types of the 

new genera described herein. The types arc, wherever possible, 

the first species to have been described, and the commonest 

species; but in cases where the original description is deficient, 

or the identification doubtful, I have taken one of the later species, 

where circumstances permitted one considered as a synonym 

of the first described. Preference has always been given to 

species at hand to gdard against the possibility of nomenclatorial 

disturlmnce through misconception of species not personally 

known to me, as so much trouble has arisen in other groups 

because of certain spt^cies being supposed by authors to be one 

thing, but on examination pro\ing to be something quite 

diflferent. 

Family HIMEROMETRID.E. 

KEY TO THE INCLUDED (iENERA. 

a} Pi greatly elongate<l, P^ and following: pinnules extremely short, only 
about one-fifth a^ long as P^ ; cirri long and Rtout, with about 80 
joints; anal tulie very long and nleiider; rays rounde<l and very 
wi<iely HeparattHl ( 1 ) Pontiometra, 

a* P] resembling Pi equal in size, or larger; anal tube stout, not espec- 
ially lonjf ; rays never very widely separateii. 
6' no pinnule on Wnt fourth (epizygal) brachial (i. e., Pa absent), 
c* cirri long with more than «^ joints; all the pinnules long and stiff, 
none of the proximal pinnules greatly longt^r than the others 

(2) Colohometra, 
c* cirri short, with k^«i than ^^ joints; distal pinnules soft and deli- 
cate; one or two of the proximal pinnules much larger and 
stiffer tluin the others (3) Cyllometra, 

h^ a pinnule on the fourtli (epizygal) hracliial (i. e. Pa present). 
c^ middle and dis*tul )>rachiali< extremely .short and oblong; i Br and 
lower brachials strongly convex dorso-ventrally, appearing 
swollen, 
c/* I Br and first two l)rachials in apiN)sition for their entire length ; 
synarthrial tulx»rcle.s stnmgly <lev<^lop(Hl ; P, smaller and more 
slender than Pj ; 10-2U arms (4) Amphimetra, 

rf* I Br and division series rounde<l, and widely separated laterally; 
synarthrial tul)ercles not develoi)e<l; P, resembling Pd and 
Pp and larger than P.^; more than 25 anns (5) Himerometra, 
c* middle and distal brachials wedge-shajied or triangular, not par- 
ticularly short ; i Br, further division series, and lower brachials 
not swollen. 
cP 10 arms; cirri short and stout, the component joints sub-equal, 
usually sqnaris)i,s<imetim(^ broader than long; opposing spine 
median, erect ; joints of lower pinnuk^ witli more or less devel- 
oped keels or lateral processes (6) Oligometra, 
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cP more than 10 arms; opposing spine, wlien present, sub-central 
to sub-terminal, more or less directed forward, 
e* cirrus joints all much broader than long, sub-equal ; cirrus 
spines paired; P2 greatly enlarged and stiff (7) Cenometra, 
^ distal cirrus joints shorter than (or longer than) the proximal, 
the latti»r at least as long as broad; dorsal cirnis spines 
single, ol" al)sent. 
/* cirri stout basally, tiipering gradually to a |X)int distally; 
terminal claw nearly straight (8) Cras^yedometra. 

P cirri not tapering distally. 

g^ one or more of the proximal pinnules very stiff, straight, 
sharp-pointed, and spine-like, though not esi>ecially 
enlarged ; lateral processes on the i Br and further divi- 
sion series {\S) Sitphanomeira. 
g^ proximal pinnules always taper distally to a slender and 
delicate tip; no lateral processes on the i Br and further 
division series. 
h} II Br 4 (3 4- 4); Po smaller than P, ; P2 the longe^st; 
arm division very irregular (10) Hetenmu'tra. 
h* II Br and subsequent division series 2; arm division rt^g- 
ular (11) Dlchrometra. 

SUrPLEMENTARY KEY TO GENERA WITH TEN ARMED REPRESENTATIVES. 

a} no pinnule on the fourth (epizygal) brac'hial (i. e.. Pa absiMit). 
6^ cirri long, with more than !55 joints; all the pinnules long and stiff, 
none of the proximal pinnules greatly longer than the others 

(2) Colobotnetra. 

6' cirri short, with less than 30 joints; distal pinnules soft and delic^ite; 

one or two of the proximal pinnules much longer and stiffer than 

the others {'^) Cyllometra. 

o' a pinnule on the fourth (epizygal) brachial (i. e., Pa present). 

b^ middle and distal brachials extremely short and discoidal ; 1 Br and 
lower brachials swollen (4) Amphhnetra. 

6' middle and distal brachials wedge-sha]>ed or triangular, not particu- 
larly short (f») Oligometra, 

SUPPLEMENTARY KEY TO UENERA WITH II BR 4 (34-4). 

a' I*D larger an<l longer than P, , which, in turn, is larger and longer than 

P2 (o) irittieromctra. 

a' Pu smaller and weaker than P,, which, again, is smaller and weaker 

than P2. 

b^ cirri uniform, not tapcjring distally; distal cirrus joint*? not so long as 

broad ; opposing spine j)resent. 

c* middle and distal brachials exceedingly short, discoidal ; i Br and 

lower brachials swollen (4) Amphimetra. 

<? middle and distal brachials not esi)ecially short, more or less 

oblicjuely wedge-shaped ; i Br and lower brachials not swollen 

(10) Heterometra. 

5* cirri tapering distally ; distal cirrus joints twice as long as broad ; no 

oppoeiiig spine (8) CnutpedonMfm. 
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Hl'PPLEMEXTARY KEY T() CSENEKA WJTH II BR 2. 

rt* I*, gn*atly elonjjattMi ; P^ and followinj? piniiulen extremely short, of 
unifonn lenjjth; cirri long and Htout, with al)out80 joints 

(1) Pontiometra. 
a^ Vi^ re?*enibling P, in size, or larger; cirri short, with less than 50 joints. 
6* no pinnule on the fourth (epizygal) brachial (i. e., Pa alisent) 

(8) Cyllometra, 
6* a pinnule on the fourth (epizygal) brachial (i. e., Pa present), 
c* cirrus joints all much bn>a(ler than long, sub-equal; cirri stout; 
cirnis spines jmired; Pj greatly enlarged, the component joints 
with r)verlapping and spinous distal ends (7) Cenoinetra, 

c} proximal cirrus joints longer than the distal, longer than broad; 
p2 enlarge^!, though not greatly different from one or two neigh- 
Iniring pinnules, which may equal or even exceed it; Pj lias 
sm(K>th joints. 
d} one or more of the i)roximal pinnules very stiff, straight, sharp- 
pointe<l, and sj)ine-like, though not es{)ecially enlargiMl ; i Br 
and division series with lateral processes 

(9) Stephanonietra. 
<P proximal pinnules, though enlargt»d, taper evenly to a slender 
and delicate tip; i Br and division series without lateral pro- 
cesses (11) Dichrometra. 

1. Pontiometra A. H. Clark. 

The s[)ecies l)elonging to this gi'nus is: 

Pontiometra andersoni (P. H. Carpenter). 

2. Cdobometra gen. nov. 
Geuot*ipe. — Antedon pernpiuoga P. H. Carpenter, 1881. 

Centro-d<>rsal dis<'oidal, nion* or less thickened, usually with a slightly 
o<»ncave jxilar area; cirnis s<H*kets arrangeil in one, sometimes two, 
clrisely crowd<»<l, alternating rows. 

Cirri xv-xxv, )V>-rtO, ihe joints with ]>rominent and overla[)ping distal 
rnds thickly si^t with tine spines; distal cirrus joints alnnit twice as broad 
as long, alwa^'s shorter than the proximal, which may l)e not quite so 
long as bn>ad to somewhat longer than broad ; prominent dorsal spines, 
usually [>aire4i, develo[x*<l in the <listal half or two-thirds of the cirri. The 
cirri are ecpial to alnuit rmt^-fourth of the ann length. 

Ka«iials visible in the angles of the calyx, but usually conceale<l in the 
meflian line; iBr, roundtMl dorsally, entirely separat**, <lecn*asing slightly 
in <)iameter anteriorly, twicv or three tinu»s as broa<l an long; i Bra i^en- 
tagonal, nearly twice as broad as long to nearly as long as broad; lM>th 
these jointH have slight marginal projections, an<l are wi<]ely free laterally. 

Arms 10; first eight or nine brachials almost. oblong, alxnit twice as 
bromi as long, then l)ecoming triangular, alx>ut twice as Inroad m* long, 
tlien wc<igi'-slmpe<l, though without any (^i)ecial increase in length until 
near the extremity of the ann where they liecome almost as long as broad, 
Uiongh remaining obliquely wedge-shap(Hi. The brachials have projecting 
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and spiny overlapping distal edges, which become very marked after the 
second syzygy. 

Pa absent; Pi not especially long, and not stiffened, evenly tapering, 
and rather slender distally, the component joints squarish or rather longer 
than broad; following lower pinnules rather long, sub-equal, slightly 
enlarged, and very stiff, the elongated component joints with overlapping 
and spinous distal ends ; middle and distal pinnules not very different in 
length from the proximal, but more slender; they are stiffened and flat- 
tened laterally, with moderately long joints which have projecting and 
spinous distal ends. 

Color (in spirits). — Flesh color to deep purple, the costals and lower 
brachials usually with a darker lateral line, the arms after the second 
syzygy witli numerous and thickly set, rather narrow, bands of darker. 

DUtrihution. — Port Denison (near Bowen), Queensland, to Amboina, 
New Guinea (Jobie), Singapore and the Philippine Islands. 

Depth. — Littoral, but occurring down to 20 fathoms. 

The species included in this genus are : 

Colob</nietra perspinosa (P. H. Carpenter) 
suavis (A. II. Clark). 



44, 



3. Cyllometra A. H. Clark. 

The si)ecii%j remaining in this gt»nns as restricted are: 

Cyllometra albopurpurea A. II. Clark 



** anomala A. H. Clark 

*' clarse (Hartlaub) 

I ( 
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impinnata (P. II. Carpenter) 
infonnis (P. 11. CarjH^nter) 
manca (P. H. Carpenter) 
tigrina (A. II. Clark). 

4. Amphimetra gen. nov. 
Genotype.— Comatul a (Alecto) milberii J. ^luller, 1840. 

Ontro-dorsal hemispherical or more or less discoidal, the moderately 
large polar area flat, slightly convex, or slightly concave; cimis sockets 
arrange<i in one to three crowded, more or less alti»rnating, marginal rows. 

Disk often mort* or less plated. 

Cirri xiii-xxx, 25-50, short, varying from slender and tapering to very 
stout. The component joints may l)e sub-equal, all very short, or all 
longer than broad, or the proximal joints? may l)e long(»r than broad, the 
distal short; dorsal spines are usually (though not always) developed, at 
least distally; but, though prominent, they are never very large. 

Arms 10 to 20; but the division serie,'^, when developed, are very irregu- 
lar in occurrence; iiBr 4 (3+4) ; iiiBr2, develojKMl interiorly in 1, 2, 2, 1 
onler; i Br and lower brachials (including division series) in lateral appo- 
sition, and more or less '* wall-sided"; iBr, division w^ries, and proxi- 
mal brachials rather strongly convex longitudinally as well as trans- 
versely, giving tliem a characteristic swollen appearance, like the corre- 
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H|)<>iiding jc>inti> in Himerometra; bracliiali* all nhort, at first discoidal, then 
more or kw« wedj»e-Hha|)e<l, Ijeconiiiij? very ^<h()^t and regriilarly discoidal 
in the outer half of the ann as in Himerometra; Hynarthrial tuliercles 
pn>n)inent, sometimes exees.«?ively develo|)e<i. 

1*1 «nall and slen<ltT, with numeroiis short joints; Pj, l*j, or both, elon- 
gate, rather large ha^^ally, hut ta[>erin);, and slender distally; the distal 
ends of the outer joint:^ may be pro<luced into broad lateral expansions, 
and the proximal joints may Ix) carinatt*. 

CVor (in spirit^). — White to <iark reddish brown, purple, or violet; 
asliey pray, white, or pale flesh colr)r blotch**<i or banded with purple 
( light or dark ) or yellowish brown ; pale flesh color, the perisome and 
pinnules brown or deep violet. 

I>i$trihut\on. — Ceylon to the Mergiii Archi}jelago, Sumatra, and Singa- 
j>ore, Port IK^nison, Port MoUe, the Arafura Sea and Am Islands, Ceram, 
the Philippines, Borneo, and north wanl to Canton and Japan. 
Depth. — littoral, and down to at l(»ast 1^2, possibly 'MS fathoms. 
Though well marke<l in regard to the gi'neric characters, the genus 
Amphimftra presents exceptional ditliculties in the elucidation of the in- 
terrelations (A its com})onent sjjecies, and no satisfactory synoj>sis of them 
has up to the presc»nt U'en publislunl. The siiecitis at present known are: 
Amphimetra anceps (P. H. Carjx^nter) 
** ensiformu (A. H. Clark) 

** laevissif/ia (J. MfiUer) 

milberti (J. Muller) 
moUerHA. H. Clark) 
producta (A. H. Clark) 
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'* »chegeUi{\, H. Clark) 

** tfssellata (J. Muller) 



variipinna (P. H. Carpenter). 

5. Himerometra A. II. Clark. 

The species belonging tr> this genus as restricted are : 

Himerometra bart^chi A. H. Clark 

craAiipinna (Ilartlaub) 
kraepelini (Ilartlaub) 
magnipinna A. H. Clark 
martensi (Ilartlaub) 
pertiea A. H. Clark 
robustipinna A. II. Clark 
philiberti (J. Muller). 
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6. Ollgometra A. H. Clark. 

Ttie spedeM of this genus are : 

(Higomtira adeonst (I^marck) OUgovietra imhrirata A. H. Clark 
* • bidens ( Bell ) * * japonica ( Hartlau!) ) 

** ca n6fef a A. H. Clark ** ;>i /'w //arm m ( P. H. Cari»enter) 

•* carpenUri (Ikfll) '* pulcheUa A. H. Clark 

" ^octitctrraA.II.Clark ** aerri/^i/ma (P. H. Carpenter). 
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7. Cenometra gen. nov. 

Genotype. — Himeromelra unicornis A. H. Clark, 1908. 

Centro-dorsal of moderate sizt^, rather thick, discoidal, the dorsal pole 
strongly concave ; cirrus sockets arranged in one or two closely crowde<l 
alternating marginal rows. 

Cirri xv-xx, 30-45, stout, between one-fifth and one-sixth the lengrth of 
the arms ; cirrus joints subequal, all about twice as broad as long ; all 
the joints with prominent distal ends, giving the cirri a strongly serrate 
appearance dorsally ; joints of the outer half or two-thirds ^ith paired 
tubercles or small spines. 

Radials just visible, separated distally ; i Brj entirely free laterally, 
rounded dorsally, two or three? times as broad as long ; i Brj little, if any, 
longer than the first costals; ii Br always, iii Brand iv Br sometimes, 
present, all 2, the last two develoj)ed only on the outer sides of each i Br 
series; synarthrial tul^ercles not develoixid; division series and first brach- 
ials bearing externally stout late^ral processes as in Stephano7netraj pro- 
gressively decreasing in size. 

Arms 20 to 30; first eight or nine brachials approximately oblong, about 
twice as broad as long, then becoming wedge-shaped, about twice as broad 
as long, and distally less obliquely wedge-shaped. The brachials have 
projecting and finely spinous distal ends. The second syzygy is at a con- 
siderable distance from the calyx, varying from l>etween the fourteenth 
and fifteenth to bt^tween the ninety-second and ninety-third, but usually 
in the vicinity of the thirtieth brachial. 

Pj very large, stout and stifl', with twelve to twenty joints, most of 
which are a little loiigtT than broad, and have projecting and finely spin- 
ous distal ends; Pj is slender and weak, tapering, but with at least as 
many joints as Pg ; P3 and the following pinnules an* slender and weak, 
smaller than Pj ; distal jiinnules nearly as long as Pj. 

Color (in spirits). — Light grayish blue, with very numerous small round 
red-brown spots, cirri yellow-brown ; or reddish-brown, the cirri yellow- 
brown; 1*2 is always light yellow-brown. 

Distribution. — Ceylon, eastward to Amboina and the Philippine Islands, 
and northward to the (lulf of Tonkin. 

Depth. — Littoral, ami down certainly to 29, and })ossibly to 36 fathoms. 

The described species belonging to this genus are : 

Cenometra abbotti (A. H. Clark) 
bella (Hartlaub) 
** brunnea (Hartlaub) 

** unicornis (A. H. Clark). 

8. Craspedometra gen. nov. 

Genotype. — Antedon acniicirraV. H. Cari)enter, 1882. 

Centro-dorsal a largt? thick disk with a fiat or slightly convex dorsal 
surface, the cirrus .sockets usually in a single marginal row, rarely in two 
irregular rows. 
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Cirri xv-xxv, I^5-<)0, long and slender, stout baniilly, <1istally ta|)enn^ 
jpudually to a point; cimis joints very sliort Imsally, Ijei-ominj? gradually 
lonjTer, and longest terminally; dorsal spines or carination al>sent; no 
opiMising spine; tenninal claw long (alnuit as long as the ])enultiniate 
joint ) and nearly straight. The cirri are over one-third, and often nearly 
one-half the arm length. 

Rtfdials more or less completely concealed; i Br, verj' short, united 
laterally; i Br, short, free laterally; ii Br 4 C^ -f 4); in Br 2, rarely 4 
(8 -h 4); IV Br 2; the di\ision series are usually very irrc»gular on differ- 
ent rays, i Br and division series rounder! dorsally, well separated 
laterally, with often a slight prominence of the synarthrial articulations. 

Arms 2() to 35, long, intKlerately slender; first eight brachials approxi- 
mately oblong (the first twr) wedge-shaped), two or three times as broad 
as long, then l)ecoming obliquely wedg(»-shaped or triangular, but of the 
game proportions, distally becoming less obli(|uely we<lge-shai>ed, an<l 
alm<iHt (though neN-er quite) oblong in the distal half of the ami. 

Pu stout basally, but be(»oming slen<ler in the distal half, all tl»e joints 
short, the broad lower joints carinate ; P, similar, but longer; Pj long 
an<l rather stout, but gradually taiK'ring <iistally, compcjse<l of very 
numerous short joints, those in the basal half l)eing carinate; P3 similar,' 
but longer an<l rather stouter, reaching to alK)ut half the cirrus length, 
comjM)He<l of numerous joints; following pinnules decreasing in length and 
stoutness, the di.*<tal pinmdes being only about one-third as long as the 
elongate proximal pinnules. The carination of the basal joint^^ of the 
lower pinnules is traceable to alnrnt the en<l of the proximal third of the 
arm. 

Color (in spirits). — Nearly white, with traces of <U«ep violet; flesh- 
coloptnl, the perisome brr>wn; light brown; deep purple, almost black; or 
purpUi<h brown. 

Uintribntion. — Sydney, New South Wak»s, northward to AmlK>ina, 
Singai>ore and Hong Kong. 

Depth. — littoral. 

\jAc\i of material has prc»vented my confirming or <lisproving llartlaub's 
dbfKisition of tlie ilescribe<i siK»cii»s of this genus; I therefon* list all of the 
nominal sjiecies referable to this genus which have Ixhui destrrilKnl: 

Cratpedometra acutivirra (P. H. C'ar|>t»nter) 

anatralh (P. H. Cari)enter) 
bipartipinna (P. H. Carjit^nter) 
ludovici (P. H. Car|)enter), 
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9. Stephanometra gen. nov. 

Genotype. — Antedon monacantha Ilartlaub, 18$K). 

Centro-dorsal moderate to small, discoidal with sloping sidt»s, (»r sub- 
hembtpherical, the dorsal polar area small, usually flat (»r slightly convex, 
more rarely slightly concave ; cirrus so<*kets arranged in one and a partial 
second to two and a partial thinl closely crowiled alternating rows. 
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Cirri xv-xxxv, 15-25, rather small and weak, scarcely reaching one- 
fifth of the arm Jength; proximal cirrus joints (except the basal) some- 
what longer than the distal, but the latter never much broader than long; 
cirri usually strongly carinate distally, rarely spiny. 

I Br and division series dorsally rounded, the synarthrial tubercles 
sometimes slightly developed, always well separatt^d laterally, the outer 
edges of the joints furnished with more or le*«8 developed ventro-lateral 
tubercular prominences or lateral flanges.* 

Arms 12 to 31 ; first seven to nine brachials approximately oblong (the 
first two wedge-shaped), about twice as broad as long, then becoming 
triangular or very obliquely wedge-shaped, broader than long, and dis- 
tally wedge-shaptnl, and in tlie terminal portion of the arm, as long as, 
or even rather longer than, broad, though remaining moderately oblique. 

P2 the longest, stout, very stiff and spine-like, tapering to a sharp point, 
with comparatively few joints (not over eighte(»n), most of which are 
much elongated; Pi is usually somewhat shorter than Pj with more 
numerous and shorter joints, more slender and more flexible, but it is 
occasionally similar to P2 ; Ps usually, and often one or two of the follow- 
ing pinnules are of the same character as Pj, but of decreasing length; 
the distal pinnules are slender, delicate, and flexible, not so long as Pa. 

Color (in spirits). — Yellow or wliite, with narrow bands of red-brown 
or blackish-brown at the articulations ; sometimes deep violet or almost 
black, or yellow or reddish with darker bands at the articulations. 

Distribution. — Island of Rodriguez, eastward to the Nicobar Islands, 
Singapore, Amboina, Torres Straits, the Banda Sea, Fiji, the Tonga 
Islands, the Carolines, and the Philippines. 

Depth. — littoral, extending downward to 21 fathoms. t 

The described species belonging to tliis genus are : 

Stephanornetra acuta (A. H. Clark) 

echinus (A. H. Clark) 
indica (Smith) 
monacantha (Hartlaub) 
oxyacantha (Hartlaub) 
spicata (P. H. Carpenter) 
spinipinna (Hartlaub) 
tenuipinna (Hartlaub) 
tuberculata (P. H. Carpenter).- 
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•Absent In the typo of Antedon spinnipinna; but this is evidently a very young 
specimen. 

Note. — A second larjfc specimen of this species, receive<l since the above was put in 
type, has the lateral flanKes developed as usual. 

tl)r. Carpenter records S. tuberculata from 210. 2.').'), or GIO fathoms, near Kandavu. 
Fiji, but the shallowest of these is so much below the lowest certain record for any 
species of the family tluit the record must bo considered doubtful, on the basis of our 
present knowledge. 
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10. Heterometra ^^n. nov. 
Genotype. — Aniedon quindupUrara P. II. Carj>**"tor, 1888. 

CVntro-dorsal discoidal, tliin to ino<k'rately thick, the dorsal polar area 
j«omHimes flat, but usiiall}' more or less convex, the sides? sloping, the 
cirrtM socrketf* arran^sed in ore and a partial second to two and a partial 
tliird cloi»ely crow<le<i alternating rows. 

Cirri xvii-xxx, 20-37, alxmt one-fourth the length of the arms; proxi- 
mal cirrw* joints (except the basal) slightly longer than broad, liecoming 
broader than long distally ; distal cirrus jointi^ always 8har|>ly carinate, 
and uHually developing more or les8 prominent spines. 

liadials but slightly, when at all, visible ; i Bri short, more or less united, 
but always free distally, ran'ly reaching a length of one-half the width; 
I Br, iientagonal, half again t^i twici* as long as the i Bri, roundeii dor- 
sally, widely free laterally; i Br and dixision series smooth laterally, 
without marginal projections; ii Br 4 (3-f4), rarely 2; in Br (when pres- 
ent) always 2. The development of ii Brand in Br series is irregular, 
sf>me of the i Br scries l)eing always l)etter supplied than the others. 

Arms 11 to 2S, though usually rather less than 20; first few brachials 
discoidal, then obliquely wedge-shaped or triangtdar, much broader than 
long, gradually becoming less obliquely wedge-sha|ied, sometimes almost 
oblong, and short, though they are never excessively short and discoidal 
as in Ilimerometra. 

Pu shorter ami more ilender than P,, which, in turn, is shorter and 
more slender than P,, the last being the largest pinnule on theann; lower 
pinnules st^>ut basally, tapering gradually to a slender and more or less 
flagellate tip; the enlarged lower part usually more or less stiffene<i, this 
stiffening liecoming less and less distally. Distal pinnules always much 
shorter than the enlarged proximal pinnules, usually not much more than 
one-half as long. 

Color (in spirits). — Light brown to chocolate brown, the perisome 
tisually darker; light grayish brown ; blackish brown, with a tinge of red- 
dish ; <lull orange, broatlly banded with white. 

DxMtribution. — Red Sea eastward (Muscat; Kurrachee; Ceylon; Bay of 
Bengal) to Amboina and the Philippine Islands. 

Depth. — IJttoral, extending down to 24 fathoms. 

Tlie describe<l sp(*cies referabh' tt> this genus are : 
Heterometra affinis (Hartlaub) 

bengalensis (Hartlaub) 
brockii (Hartlaub) 
quindupUcava (P. H. Carpenter) 
reynaudi (J. Muller) 
savignii (J. Muller). 

From the two other genera which have the ii Br series 4 (3 + 4) Hete- 
rometra may be very readily distinguished. Himerometra always has the 
brachials exceedingly short and discoidal, usually a much larger nuinlier 
of arms, and Pd longer and stouter than IV or P,, which, again, are 
longer and stoater than the succeeding pinnules; the iii Br series, always 
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present, are inwardly 2, outwardly 4 (:5+ 4), whereas in ITeteronietra they 
are always 2. Amphimelra has the same excessively short discoidal bra- 
chials as Hiinerometra, whereby it is very easily differentiated from Hete- 
rometra, though the iii Br series are 2, and Pj, is smaller than P, as in the 
latter. 

11. Dichrometra gen. nov. 
Genotype. — Alecto flagellata J . Muller, 1841. 

Centro-dorsal moderate or small, low-liemispherical or discoidal, the 
bare polar area small, slightly convex, flat, or slightly concave, the sides 
sloping; cirrus sockets arranged in two or three crowded, alternating, 
marginal rows. 

Cirri xx-xl, 17-52 (usually 20-30), rather slender and weak, from one- 
sixth to about two-fifths the length of the arms, the distal joints always 
somewhat shorter than the proximal (except the basal), though never very 
short, sharply carinate, or furnished with more or less prominent spines, 
wiiich, however, arti never so long as the opposing spine. 

lladials usually concealed, sometimes slightly visible; division series 
always 2, the comi>onent joints without lateral processes, though some- 
times rather sharply carinate ventro-laterally, never very widely separated, 
usually more or less in apposition and laterally flattened. 

Arms 25 to 43, supernumerary axillaries l)eing always developed exte- 
riorly in regard to the i Br axillary; first two brachials wedge-shaped, 
the longer side out; following five or six oblong, about twice as broad as 
long, then becoming triangular or very obliquely wedge-shaj^ed, about 
twice as broad as long, then becoming less obliquely wedge-shai^d dis- 
tally, and slightly longer, though even the terminal joints have oblique 
ends and are scarcely, if any, longer than broad. 

Proximal pinnules much elongated, though not especially enlarged, and 
flagellate, cx'casionally somewhat stifl'ened basally, with twenty-five or 
more joints, squarish or slightly longer than broad ; P, always shorter and 
more slender than Pj, the latter l^eing less than, equal to, or longer than, 
Pa; P2 usually somewhat, occasionally very much, larger, on the outer 
arms of each ray than on the inner; the distal pinnules are short, never 
so long as the elongated proximal pinnules. 

Cohr (in spirits). — Various shades of yellow, yellowish, niddish, or 
blackish brown, or grayish to deep purple or violet, often more or less 
mottled with darker or with yellow or white. The long lower ])innules 
and cirri are usually lighter than the remaining portions of the animal. 

Distribution. — Madagascar northward to the Red Sea, eastward along 
the coasts of India, Ceylon, and northern Australia to the coast of China, 
Japan, Fiji, the Philippines, the Tonga and the Marshall Islands. 

Depth. — Littoral, and extending downward to at least 28 fathoms.* 

The species referable to this genus are : 



• Chadwick reconb* I), okelli from a station at which the reconliMl depth was n)'a-:J6 
fathoms; Carpenter records D. occulta from a depth of 210, 2.'>5, or 610 fathoms; buta<ldi- 
tional confirmation of even the lowest of these last is needed. 
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Dichrometra articulata (J. Muller) 

bimaculata (P. H. Carpenter) 
brevicuneata (P. H. Carpenter) 
elongata (J. Muller) 
flagellata (J. Muller) 
graciJipes (A. H. Clark) 
grandis (A. H. Clark) 
gyges (Bell) 
heliaster (A. H. Clark) 
klunzingeri (Hartlaub) 
marginata (P. H. Carpenter) 
occulta (P. H. C'arpenter) 
oMli (Chadwick) 
palmata (J. Muller) 
protectus (Lutken) 
regalis (P. H. Carpenter) 
reginiv (Bell) 

subcarinata (A. H. Clark) 
suhtiltH (Hartlaub) 
tenera (Hartlaub). 

The following speck's Ix'hjii^ng to this family I have not been able to 
plat-e satisfactorily, through lack of material for comparison; the firHt 
apfiears to U* most closely related to Pontiomeira andersoniy and the 
«lia);nosis of that j^'nus may have to be altereil f(»r it8 reception; the 
8e<*<»nd apiK'ars t^> repn^sent a distinct generic type, for which the name 
Oxymetra would Ix; appropriate. 

Anttdon fin^chii Flartlaub Antedon erinacea Hartlaub. 

Family THALASSOMEl^RH).*:. 

SrB-FAMn.Y THALASSOMETRIN.K. 
KEY TO THE INCLIDED <JENERA. 

a} Calyx and ann bases spinous, the latter rounded tlorsally. 

6* genital pinnules ex[)ande<l; brachials with single long overlapping 

me<iian spines; P, long, but not cnlarginl ( 12) Stylomelra. 

6' genital pinnules styliform, not expanded; brachials rounde<I dorsally ; 

spines when prest*nt on the brachials, two or more in numN'r; Pj 

long an<l gn*atly enlarges 1 ( V.\) ThalanMnnetra. 

a^ (*alyx and ann bases Hmcx>th. 

6* I Br strongly carinat^r. 

r' P| only slightly larger than P,; arms Htrongly carinate throughout 

(14) Stenometra. 

c* 1^1 much longer than P,; arms rounded, not carinate 

(I.>) Stiremelra. 
b^ I Br not carinate. 

c^ less than 'Md cirrus joints; gtuiital pinnuk*s short; usually less than 

twenty arms; lateral flattening of rays not marked 

(10) Parametra. 
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c' more than 40 cirrus joints; genital pinnules moderately lonf?; 
twenty or more arms ; rays and division series sharply flattened 
laterally (17) Cosmiometra, 

(12) Stylometra A. H. Qark. 

The spt^cies belonging to this genus, in addition to an undescribed form 
from the Caribl)ean Si^a, is : 

Stylometra spinifera (P. H. Carpenter). 

(13) Thalassometra A. H. Clark. 

The siH^cies remaining in this genus as restricted are : 
Thalassometra agassizii (Ilartlaub) 

at^ter (A. H. Clark) 
• bispinosa (V. II. Carpenter) 
echinata (P. II. Carpenter) 
gigantea (A. H. Clark) 
hawniiensis (A. H. Clark) 
multispina (P. H. CarjKMiter) 
pergracilin (A. II. Clark) 
pubesrens (A. II. Clark) 
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14. Stenometra gen. nov. 

Genotype. — AtUedov qninquecoatata P. H. Carix*nt(»r, 1888. 

Centro-dorsal small, tnnicuted-conical or more or less columnar, the 
cirnis w.>ckeb< arranginl in ten d(^finite columns of two or three each, each 
column wpanito<l from \in neighlM)rs by moR» or less developed ridges, 
those situated interradially lK»ing asually more prominent than the others. 

Cirri xx-xxxv, 50-90, long and slender; first few joints very short, 
then l)ecoming much longt*r than ^^nde, but Ix^coming short again in the 
distal half, an<l very short toward the end of the cirrus; middle and distal 
joints l)earing prominent dorsal sj)ines. The cirri art* from about half to 
two-thinls or mort^ of the ann length. 

Disk moilerately or well plated; plating on the brachial and pinnule 
ambulacra well devt^loped. 

Ends of basal rays visible as dorso-ventrally elongate tul)ercles in the 
angles of the calyx ; radials ."hort or concealed in tlu^ median line, but 
always more or less visil>le in the angles of the calyx; when visible in the 
mc<liaTi line, with a more or less sharp median keel, and usually more or 
leAs strongly <ienticulate lateral (sometimes also anterior) e<lg(»s; i Bri 
very short, shari)ly carinate; i Hr^ largi\ rhombic, sharply carinate; ii Br 
and III Br (when pres<*nt) 2, sharply carinate like the i Br. 

Arms 10 to 21, strongly compressi'd ami shari)ly carinate throughout 
their whole length, the median distal edge of the brachials U'lng promi- 
nent, pnxluced into a l<>ng overlap] »ing spine in the outer half of the 
anns. 
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P, longer than P„ though not especially enlargecl ; following pinnules 
shorter, Hith the ha^al joints less carinate; distal pinnules as long as, or 
rather longer than, Pi. 

Color. — Bright yellow, sometimes more or less banded or blotched with 
white ; cirri lighter in color than the arms. 
I>i$tribution. — Ki Islands northward to Japan. 
Depth.— SO to 142, possibly to 152 fathoms. 
The species referable to this genus are : 

Stem/met ra conifera (Hartlaub) 

diadema (A. H. Clark) 
hana (A. H. Clark) 
** guinguecostata (P. H. Cari)enter). 

lo. Stiremetra gen. nov. 

Genotypf. — AnUdon acntiradia P. H. Carpenter, 1888. 

Centro-dorsal hemispherical or bluntly conical, the dorsal pole more or 
less papilKM<»; cirrus socket** in one or two rows, and in two columns in 
each radial area, though the columns are not especially marke<i off. 

Cirri xv-xxv, 40-50, cirrus joints proximally longer than broad, but 
be<v)ming very short in the distal half, the joints in the distal two-thirds 
at least, sometimes all of the joints, bearing prominent dorsal spines. 

Radials concealeil; i Br, very short, band-like, deeply incised in the 
m«Hlian line; i Br^ large, rhombic orsliield-sha()e<l, >^ith a strong posterior 
prt.>j<'Ction incising the i Br,, an<l a strong me<lian keel. 

Arms 10; first two brachials sharply carinate, but following brachials 
rounde<i <lorsally; in the distal two-thirds of the arm the brachials 
developing prominent me<lian overlapping spines, though not appearing 
to lie much compn's.^'iHl laterally. The i Br and lower brachials are in 
close apposition and are sharply flattene<l laterally. 

P, much larger than P„ with large lower joints which are rather 
strongly carinate. 

Color (in spirits). — *' IJght brownish-white.** 

IHstribution. — Kerma<U»c Islands and Port Jairkson, to Fiji. 

Depth.— {^ to 1350 fathoms. 

The included species an» : 

Stiremetra acutiradia (P. II. CariK»nter) 
hreviradia (P. H. CariH.»nter) 
fpinicirra (P. 11. Carpenter). 






hi. Parametra gen. nov. 

Genotype. — Antedtm orion A. H. Clark, VM)!. 

Centro-<lorsal hemispherical or thick -<lisc'oidaI, mcKlerate or rather 
nnall, the marginal cirri arranginl in one or two rows, an<l approximately 
in two or three columns in each radial ari'a. 

Cirri ix-xxv, 15-27, up to the fifth to the seventh joint roun<le<l, stout, 
smooth, and ^ith a dull surface, then iKH'omiiig Iat«Tally conjpn*.-si»<l, j>ol- 
ished, and bearing low dorsal spines; cirri only on<*-sixtli or one-seventh 
of the arm lengtli. 
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Disk scantily to moderately plated ; ambulacra well plated. 

Radials concealed; i Br, short, three or more times as broad as long; 
I Br.i low-triangiilar or widely rhombic, twice as broad as long in the med- 
ian linO ; II Br 2, but the full series rarely developed. 

Anns 10 to 20; first brachial short, slightly wedge-shaped; second 
hir^»r, irn'gularly quadrate, much broader than long; following brachials 
to the tenth or twelfth oblong or slightly wedge-shape<i, over twice as 
broad as long, then Ix'coming triangular or very obliquely wedge-shajjeil 
much broader than long, gradually increasing in length, though ri»main- 
ing very oblique distally. The i Br, ii Br, and proximal part of the arms 
an> very deep, evenly rounded dorsally, compressed laterally; but the 
division series and anus are not in lateral apposition ; the depth of the 
brachials gradually decreases distally. The dorsal surface of the arms 
may Ik* quite smooth, or there may In* a faint trace of carination basally, 
gradually incn*asing distally, so that the terminal portion of the arms is 
strongly compnvsse<i and strongly carinate, the brachials with forward- 
projecting overlapping spine^^. 

1*1 the longest, but not especially stout, scarcely larger than P^, though 
somewhat more carinate basally ; following pinnules dec^reasing gradually 
in length to V4 or P^, which is about two-thirds the length of P,, with 
nine to twelve joints which are rather broad; distal pinnules slightly 
longt»r than P,. 

i'uhtr. — Bright lemon yellow to cadmium orange, the dull portion of 
the cirri green, the jHjIished light yellow; sometimes the anns may be 
grayish, yellow distally. 

Dhtrilmiion. — Ki and Philippine Islands, northward to southern Japan 
and eastward to the Hawaiian Islands. 

Depth.— H2 to at least 192 fathoms. 

The sjH'cies included in this genus are: 

Parameira cornpressa (P. H. Carpenter) 
./?«/im (A. II. Clark) 
orioti (A. H. Clark). 

17. Cosmiometra gen. nov. 
Genotype. — ThalaKSonietra komachi A. H. (^lark, 1908. 

C^'utro-dorsal moderate or small, the cirrus sockets arranged in two 
rows, and in two or thn»e more or less regular columns in each radial area, 
closely crowded or more or less separated. 

C'irri xvin-xxv, 85-(K), long, moderately stout, with a well marked tran- 
sition joint from thes<*venth tothesixttHMith, proximal to which the joints 
an' smooth, rounde<l in cross-section, with a dull surface^ distal to which 
they an* highly polished, flattened, and furnished with prominent dorsal 
spines; proximal eirrus joints (except the basal) much longi»r than broa<i, 
distal joints very short. The longer cirri an', alnnit one-thinl of the arm 
length. 

Disk scantily or nnxleraUily plated, well plated along the ambulacra; 
brachial and pinnule ambulacra well plated. 
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EimIs of the banal rays visible as tul)orcles in the interradial angles. 
Radials only xisiblein the angles of the c^lyx, sometimes entirely hidden ; 
I Br, very short, bandlike or more or less creseentic; i Br, rhombic, over 
twice as broad as long; ii Br 2, always i)rest»iitin the fnll series; in Br 2, 
<levelope<l 2, 1, 1,2, not always pre«»nt. The i Br, division series, and 
lower bachials are in very close a|>iK»siti<>n and very sharply flattened 
against each other; thes<» joints also have the edges all aronnd slightly 
everted; synarthrial tnlK»rcles broa<I and ronnded, not prominent; i Br 
and division series with a low l)roa<lly rounded mort» or less linear tubercle 
on their component joint**. 

Arms 20 to 30, moderately deep an<l cnmpn'sse<l, but rounde<l <lorsally 
and never carinate; first ten lirachials <>bl(>ng, al>out twice as broa<l as 
long (the first two wedgi^-shafH'd ) , then triangular, broader than long, 
so<in l)ecoming as long as br<)a<l, and in the tenninal portion of the arm 
w«*dge-shape<l, and more c)r k*ss elongate; the brachials have mon» or less 
prominently overlapping an<l finely spinous distal e<lgt»s. 

1*1 considerable longer, and stouter, tiian 1*,, though not esjHH'ially 
enlargiHl; following pinnules decn»asing to alMMit two-thirds the length of 
I*,, then slowly increasing in length distally, the <listal pinnules lH»ing 
rather longer than P,. 

Co/or (in spirib*). — " White with faint patches of brown here and there,'* 
to uniform dark brown. 

Distribution. — Sahul Bank, north Australia, northward and northeast- 
ward to Japan and the Hawaiian Islands. 

Depth.— The only reconls are for Hawaiian sjK'cies, which were taken 
betwtH?n 319 and 3.V) fathoms. 

Included species: 

Conmioinetra cra$sicirra (A. H. Clark) 
delicata (A. 11. (Mark) 
komnchi (A. II. Clark) 
* * woodinanon i ( Ik»ll ) .♦ 

I am unable to pro(>erly place the following s|)eci(>s U'longing to thiH 
snlnfamily, liecauH'of a lack of material upon which to biis4* comparisons, 
and inability togra.«p the characters in toto from the publishe<l <Iiagn<iHeH. 



• It fi»p«)ewlblo llmt "AnfeiUm ndritini" which wa?* hroiiKht lnu'k hy tho " Dlncovory," 
l^'lonffx to thi.<« rtiit>. family. th<»utfli th<>rt> aru »rroiiii(ts for lH>Ii<'viiiff it to >m> u iiifinlNT of 
th»» TroploiD**trl<lnD. Th«' |irov«Hl <H-<-urn»ii<'«* of riihcr of tli*-**' faiiiili*'!* ^^) far nouth would 
U* of tht* fn>«tO!*t iiit4*r«>>t ill it< iM-ariiiK on /.(NiK«'oirmi»hy. f 'iifortutiutcly, iifithcr the 
dia^Hwiri nor the flffuiv (which <IilT«.'r nt«li(*ally frr)iii each other) afTonls an> chic to tho 
family, irviicric. or si>o<*ifl(r n*lalioji'4hii»>of the fonn; it is certain, however, that It can 
Dot have much in common with IltUomitra ylacialif, with which it is comparcil; it <loes 
not belontr in tho sam«' family. 

It i.s to Im' lH)l>e<l i\\H.i" AntttUm ar/rmr</ " will iVH-Hi Ik> a<le<iwate|y ilescrilKNl ami 
fllTunHl anil that " PromachftrriuuM ktrnuelrnenfiH " u/r) an<l " Autt don nuntrnlis " will 
be rei<1eiitifi«'<l. esiXM-ially the " yimuK " of the latter, uliicii i»o*«<ilily Iwlontr to a dlfTcr- 
ent ffenui* from the larger one:!i. Some clue should lutve )H>in t;i\eri a-^ to which of th«'two 
" Anledon australis " <hscrilx.Hl hy CariK'ntor is meant. thouKh the supprMition Is tluit It 
U tbe later one. 
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Antedon duplex P. H. Carpenter 
flava Kcfihler 
incerta P. H. Carpenter 
latipinna P. H. Carpenter 
lusitanica P. H. Carpenter 
magnicirra Bell 
porrecta P. H. Carpenter 
valida P. H. Carpenter. 
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Si-B-FAMILY CHARITOMETRIN.E. 
KEY TO THE INCLUDED GENERA. 

a} I Br and lower brachials with tlie dorao-Iateral i^lge produced or everted, 

forming a thin flangi^-like lK)rder. 

b^ I Br with the proximal dorsal edges also pnxliiced ; genital pinnules 

greatly and abniptly expanded; i Br and brachials rountled 

dorsally, without ornamentation (18) Pcccilometra, 

6* I Br with only the dorso-lateral edges produce<l ; genital pinnules very 

regularly expan<led, and evenly tai)ering; i Brand lower brachials 

with the dorsal surface rugose or tulx'rcular, and with a more or 

less indicated rounded median line (19) Glyptometra, 

a? I Br and lower brachials with no proiiuction of the dorso-lateral edge. 

W third and fourth joint of the gt^nital pinnules broad and nearly fiat 

on the outer side, but the fifth joint smaller. 

c* leas than 12 cirrus joints; i Br and arm bases diverging at a wide 

angle, so that the lower i)art of the animal is broad an<l rounded 

(20) Strotometra. 
c' more than 15 cirrus joints; i Brand arm bases diverging at a rela- 
tively small angle, so that the lower part of the animal apjx'ars 
conical {2\) Charitometra, 

6* genital pinnules evenly, and only slightly, expanded, 
c* low*er and middle ])innules approximately the same in length. 
d} cirri large and stout, with eighteiMi or mon.' joints 

(22) Pachylometra. 
d^ cirri weak and slender, with sixteen or less joints 

(2:j) Chlorometra. 
<? lower pinnules over twice as long as the middle pinmiles 

(24) CriHometra. 

18. Pcecilometra A. H. Clark. 

The nominal six>cies l)elonging to this genus are: 

Pcedlomctra accela ( P. H . Carpenter) Pcccilometra scala ris ( A . H . Clark ) . 

19. Qlyptometra gen. nov. 

Genotype. — Antedon tuberosa P. H. Carpenter, 1888. 

Centro-<lorsal thick discoidal, sometimes almost columnar, the cimis 
sockets in one, or one and a more or less complete second, crowuled mar- 
ginal rows; when in two rows, the tendency is toward a columnar, rather 
than an alternating arrangement. 
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rirri xv-xxx, l.'>-21, Mm<H)th ami stout, alxuit one-»ixth of the arm 
U'lif^li ; first ft»w joint** sliort, tlio reniaimitT HiilMH|ual, slijfhtly longer than 
wi<h\ to half a^ain sa* lon^ an wide; cliHtal joints with ashght prriminenoe 
of the in«Hlian i>art of tlie distal <lorsal ed^*; opp<tsin^ 8pine small, or 
HNlnccHl to a tiiU*n'le, t«'nninally situated ; tenninal claw aV)oiit an long as 
the [Mmultimate joint, stout and mo<lerately cur\e<l. 

Disk more or less c<»inpletely plate<l; brachial and pinnule ambulacra 
well plate<l. 

Ends of Imxal rays visible as small tuU*reles in the interradial angles; 
nuliaU, and often nion* or less of the i Hr,, concvahNl; i Br,, when Wsible, 
very short and band-like; i Br.^ very broad, rhombic, thn»e times an 
l»r(iad as long; i Br and lower brachials in very done lateral apposition, 
and very shar])ly Hatteninl, the «lorso-lati*raI iMlg«' U»ing everted and more 
or l«»?v pnKluce<l into a thin Hange-like bor«lt»r, which may persist an far 
as tin* sixt«'enth brachial. The i Br series and lower brachials have a 
hmukUmI median dorsal tulnTcleor blunt kivl, tlie n»mainderof the <lorsal 
surfatv of the joints U'ing coars<'Iyaiul irn*^ularly rugost» or covere<l with 
mixlcrately largi* tu!KTclt»s; tlie edgi's of tiu* joints, t^|K»cially the i Br 
series and first two brachials, an' usually nion» or less, sometimes very 
stmngly, crenulate. 

Arms IM (one n»conl of 1 1 , ii lir 2), the brachials after the fourth obliquely 
we<lge-shai>e<l, nuich broader than long, scmui ln»coming triangular, about 
as long as bn>ad; distal en<ls of brachials slightly prominent. 

P, longi»r than 1*2, slender, U'coming flagt>llate <listally, coiniH)f«t»il of 
twenty to forty short joints; \\ not quite so long with fewer joints, of 
which the luisal eight or nine arv somewhat expand<'d laterally; following 
pinnuh's at first slightly shorter, then slowly incn*asing in length; basal 
two-thinlsof the earlier pinnuh's much expan<l(Hl, this ex i)ansion tapering 
gra<lually away distally so tliat the end of the pinnule is fiagellate; this 
ex[>ansion iH'cupit»s progn*s>iveIy less and U»ss (»f the pinnule distally, and 
finally db<ap|K>ars. The distal pinnules an* as long as, or slightly longer 
than, P). 

Color (in life). — Yellow, large s|i«rimens l>ecoming brown. 

Dintrihution. — Philippine Islands northwanl and northea.'^tward to south- 
ern Japan and the Hawaiian Islands. 

/V;>//i.— :U9 to 4r)l fatlu)ms. 

Includtnl siH»ci<»s: 

Glyptoiuftra lata (A. H. Clark) (ihjptometra latfralin (A. H. Clark) 

GItjptometra tuhtroHn (P. H. Car|H'nter). 

2<). Strotometra gen. nov. 

(SfHotype. — Antfiltni ht'pbnrn'unia A. II. Clark, 1!H)7. 

C4*ntn»-<iorsal low-hemispherical or discoidal, with a rather large 
n>ughene<l dorsal iM»lt»; cirrus soeki'ts marginal, in a single row. 

Cirri x-xv, KK-lo, short and stout, one-s«*ventli to one->ixth of the arm 
h*ngth, the c(»tn]M»nent joints (ex<*ept the basal two) suU'qual, S4|uarish, 
<ir slightly longer than wide; no dorsal spini's; op|M»sing spine very >mall, 
tenninally situati'd. 
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End** of basal rays visible as small interradial tiil>ercle<i ; radials slightly 
visible, or c<>nceale<l ; i lir^ sliort, band-like, in lateral contact, and later- 
ally flattened; i l^r.^ bnmd, rbombic, three times as broad as long, with a 
how blunt median keel; i Br and first four or five brachials laterally flat- 
tened. 

Arms 10; lower brucbials oblong, the first two with a blunt me<Han 
keel, lx?coming wedge-sbajxid, about twice as broad as long, or rather 
broader, after tlie fiftli, soon bt^coming verj' obliijue or triangular, about 
as long as broad, and ratber longer in the distal portion of the arm. The 
bracliials all liave ratber prominent distal edges. 

Pi slender, evenly t*ii)ering, with ten to fift^'en short squarish joints; P, 
similar, or ratber sborter, with about six joints, of which the third and 
fourth are uuicb expanded; following j)innules similar to the last; distiilly 
the pinnules are moderately slender, somewhat longer tban P|. 

Color. — Bright yellow. 

Distribution. — Ki Islands, northward to tbe Kon^an Straits. 

Depth.-'lOO to 140 fatlmms. 

Included si)ecies: 

Strotometra hepburniana (A. II. Clark) 

parvipinna (P. H. Carpenter). 



( ( 



21. Charitometra A. II. Clark. 

The S[)ecies Ix^longing to this genus as restricted are : 

Charitometra basicnrva (P. II. Carjienter) 
incisa (P. II. (^arjX'nter). 



i( 



22. Pachylometra gen. nov. 

Genotype. — Antedou distincta P. II. Car[K^nter, ISSS. 

C^ntro-dorsal a thick <lisk or a truncated hemisphere, tbe cirnis sockets 
arranged in two closely crowded rows, and in usually fairly definite 
cohunns, three columns to each radial an.*a; tbe central colunm, however, 
may Ixi wh(>lly or partially absent. 

Cirri xx-l (usually xx-xxx), lH-2o, larger and stout, tbe component 
joints subequal, tbough slightly sborter in the distal portion, wbere the 
cirrus is sligbtly compressed; the most proximal joints iirv, of course, 
sbort; dorsal spines not develoix'd, but tbe dorsal edge of tbe distill joints 
sometimes more or less carinate, and tbe dorsal distal ends sometimes 
sligbtly prominent; opposing s}>ine small, tulx'rcular, or absi*nt; terminal 
claw about as long as tbe i)enultimate joint, stout, moderaU-ly curved. 

Disk usually fairly completely j)late<l, rarely scantily plated ; ambulacra 
well plat(»d. 

Ends of basal rays usually visible as small tul)ercles in the angles of the 
calyx; radials concealed, or at most sligbtly visible in tbe angles of the 
calyx over the en<is of the biusal rays; i Bri very sbort, band-like or crea- 
centic, deei)ly incist'd by a rounded postt^rior proce*<s from the i Br,, 
which rises usually to more or less of a broad rounded tnU'rcle; i Brj 
rhombic, more tliaii twic*e as broad as long, the rounded posterior angle 
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mope or lew produced, inciting the first contals; ii Br tiHiially 4 (3 -(- 4), 
more rarely 2; generally both types occur in every npecimen, but the 
former in the majority; in Br, when pn\sent, 2 (1 -f 2), developed interi- 
orly in 1, 2, 2, 1 onler. The i Br, hirther division series, and lower 
brachials are in clo**e a))]H)^ition, and are sharply flattened laterally; they 
are y<otiiewhat convex dorsally, and occat<ionally 8o much ho as to expose 
tiie diHtal edge of Pn. 

Armfl 10 to 31^, but usually 20 or over, rounded dorsally, and laterally 
rompreaHe<l in the proximal tliird; first twelve or fourteen brachials 
oblong, al>out twice as broad as long, then l)ecoming triangular, nearly 
an lr»ng as broad, and in the terminal |K>rtion of the arm obliquely wedge- 
shaped and longer than broad. 

P,, and P, slender, compose<l of twenty to forty short joints; Pj about 
tlie same size, with slightly larger joints; following pinnules with larger 
joints, some of which are laterally expand<Hl to protect the genital glands; 
this expansion w never exct^ve, and is often slight; it is always regular 
and even, beginning gradually and clying away more gradually toward 
the distal jwrtion of the pinnule, which last is always delicate. The pin- 
nule following Pi may remain of the same length as Pj for some time, may 
increase slightly in length, or there may be a slight decrease to P3, after 
which they increase again ; the distal pinnules are comparatively short, 
not exceeding P] in length, and usually somewhat shorter. 

Color. — Clear yellow to brownish yellow or yellow-brown; calyx and 
arm bases to the first syzygy often much darker than the rest of the 
animal. 

Distribution. — East I^ondon, South Africa, eastward through the Indian 
Ocean to the Salmi Bank, the Meangis, Kermadec, and Ki Islands, north- 
wanl to the Philippines and Japan. 

Depth. — 140 U) iXM) fathoms; most commonly found IkjIow 300 fathoms. • 

Included species: 

Pachylometra angtigti calyx (P. H. CariK»nter) 
distirtrta (P. H. Carpenter) 
flfxiiiii (P. H. Carpenter) 
inscqnalin (P. H. Carpenter) 
patula (P. H. Cari)enter) 
rohtiMta (P. II. Carjienter) 
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Bclatfri (BiAl) 
smithiiA. U. Clark). 



23. Chlorometra g<*n. nov. 

Gfnotype. — Aniedon garrettiana A. H. Clark, liM)7. 

Ontro-dor8alsul)conical,mrxl€*rate or small, the cirrus srxjkets in one or 
two more or leas <iefinite columns in each radial an^a. 
Cirri xv, lt^l8, nearly one-third of the ann length; first thre<? joints 

*f>ne«peci«s in doubtfully n*cr>pl»f<l from in-ar KaritUivu. Fiji. Irj zT... »",J0. or Jlo fathoiiiM. 
and from the mhm* locality in \')^*i fiithorii«: th** fir>t i> fx* u\u-*r^H\u in Ik* 'I<-|mii(1«<! 
upon, the lecond is wa much d<^p<*r tlmri tlu* low«t ijii(iu»r«tiotml/U' n-corrl tlmt further 
evidenoe ti needed before it can be aec-ept«<l. 
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short, the remainder about one-third longer than broad, remarkably uni- 
form ; later joints somewhat carinatedorsally ; opposing spine very small, 
terminally situated. 

Ends of basal rays concealed or more or less prominent in the int<^rra- 
dial angles; radials vii'ible all around, moderately long; i Br short and 
broad, in close apposition and sharply flattened laterally, with low elon- 
gated metlian tubercles on each joint ; ir Br 2, rarely present; first nine or 
ten brachials short, discoidal or wedge-shaped, over twice as broad ats long, 
then becoming obliquely wedge-shaped or triangular, as long as broad, 
gradually becoming wedge-shaped again and longer than broa<l distally. 
The lower discoidal brachials have a slightly indicattni blunt dorsal keel, 
the remainder have rather prominent distal ends. 

P, longer than P„ slender, with about twenty approximately square 
joints; following pinnules somewhat st<3uter, gradually decreasing in 
length, then gradually increasing again distally to the length of P,. The 
genital pinnules are slender, with no expansion of tlie joints. 

Color. — IJght yellow, or yellowish white, slightly tinged with brownb«h. 

Distribution, — Meangis Islands, northward to Korea. 

Depth. — 95 to 500 fathoms. 

Included species: 

. Chlorometra acuhata (P. H. Carpenter) 
** garrettiana (A. H. Clark). 

24. Crinometra gen. no v. 
Genotype. — Comatula hrevipinna Pourtal^s, ISfW. 

This genus is the Cariblx^an representative of Pachylometray with which 
it agrees in most of its characters. The arms are ordinarily 20 to 30, the 
II Br series 4 (3 + 4) or 2, some species usually all 4 (34- 4) others all 2, but 
the majority mixed, the in Br series 2(14-2) developed interiorly in 
1, 2, 2, 1 order. The whole animal is robust, the calyx and ann bases 
large and broad, the cirri stout, as in PachyJornetra. It diflfers markedly 
from Pachylometray however, in the great length of the proximal, and 
shortness of the middle and distal pinnules, and in the very strong curi- 
nation of the fonner. The pinnules decrease rapidly in length from P, to 
Pe or P-, the remaining pinnules being not quite half as long as Pj, the 
distal pinnules no longer than those in the middle of the arm; the genital 
pinnules are more abruptly expanded than are those of Pachylometray and 
the brachials are more strongly overlapping, while a very strong tubercu- 
lous ornamentation is usually developed basally. 

Color. — Yellow, the calyx and arm bases fre(iuently yellow brown ; large 
specimens are more or le>«s brownish. 

Distribution. — (iulf of Mexico, and northern i)art of the Caribbean Sea. 

Depth.—Un to 270 fathoms.* 

Included sj)ecies:t 

Pachylornetra brevipinna (Pourtal^s) 

** imbricata (A. II. Clark). 

• Accordiug to Carpenter. 

+ There are alik) several additional undescribed species. 
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ELEVEN NEW MAMMALS FROM LOWER CALIFORNIA. 
BY E. W. NELSON AND E. A. (;()LDM.\N. 



Among the mammals in the Biological Survey Collection 
fn)ni liower California, Mexico, are eleven undescribecl species 
and sul»spe<'ies, all except one of which were obtaint^d by us 
during our visit to the Peninsula in 1905-190C. The excep- 
tion — Ji BfifiSfinJirus — was collected by J. E. McLellan on San 
JoR* Island in the summer of IHIK"). 

These* descriptions are publishiMl in advance of our reix)rt on 
the mammals of the Peninsula now in course of prejiaration. 

Eutamlas merriami meridionalis su1)$*p. nov. 

LOWER CALIFORNIA CHIPMrNK. 

Tifj>r frrmi Agiiaje de San Enteban, alxmt 25 miles northwej<t of San 
I^rnacio, I^wer California, Mexico (altitude alnnit 1,2(J0 ft.). No. i:^>,597, 
r. S. National Mnseiini, Biolo^cal Survey C'olh»ction. 9<iidnlt. Collected 
<k^ob(?r5, V.tOOf by E. W. NeLk)n an<i E. A. (roldnian. Original numljer 
lH,->liS. 

Grntrnl characters. — Most nearly nOattnl to E. m. ohacurus but wmaller 
aiKl jfrayer. 

(.V//or of type (sli^btly woni OotoInT {lela^*). — Top of head grizzle*! 
jfray tin)C(*<l with bn>wni?*b and bordcn'tl by l^rowninb line; rnarkingn on 
i*i«leH of hear! a** in ohgrums, but pulor; median dorsal stripe dnll rusty 
brownish, lieconiing blackish (»n |K>sterior tliini and olx«olescent on 
ninip; iniddk* pair of dark strip(»s rusty brownish, similar to anterior half 
of ni«*<lian Htri|)e; outer pair of li^rht strifM's pale whitish gray; inner pair 
of li>rht HtripeH <larkergray ; sides of l)o<ly U^tween fon» and hin<l li»p« pale 
flingy butfy; entire nnnp and outer sid*»s of hin<l legs pale grizzle<l gray, 
niueh |»aler than in ohncnruit and <ii(!ering little from ^Mieral shade of 
iMck; font and liind feet and front of foridegs pale jjrrayish, with slight 
tinjR.* of dull buffy; top of tail blackish, wa.she4l with pale huffy gray; 
l»lack on tail underlaid by a huffy basal zone; middle of underside of tail 
bri^eht mrty nifoi«», Ujrden»d by black with an outer margin of gray. 

Skull. — Distinctly smaller and slcn<len*r than in either merriami or oh- 
wrurus; xygomatic archeH compressefl, thus accenting general narrowness 
2— PBOO. Biol. Soc. Wabh.. Vol. XXII. 1909. (23) 
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of skiill ; braiiicafle much narrower and less inflated than in obscurus ; 
bullje smaller. 

Measurements of type. — Total length, 2:^7; tail vertebrae, 117; hind foot, 
33. Skull: basilar length, 27; zygomatic brea<lth, 18.3; interorbital 
breadth, 8.5. 

Ammospermophilus leucurus insularis 8u1)sp. nov. 

ESPIRITU SANTO SPERMOPHILE. 

Type from Espiritu Santo Island, Ix)wer California, Mexico. No. 
146,783, U. S. National Mustnnn, Biological Survey Collection. 9 adult. 
Collected February 7, 1906, by E. W. Nelson and E. A. Goldman. Origi- 
nal number 19,072. 

General characters. — Similar to leucurus but larger, and underside of 
tail grizzled with black. 

Color (fresh winter fKjlage). — Top of hea<l, back, and up|)er part of 
sides grizzled brownish fawn color with a white strii>e along each si<le of 
back as in leucurus ; back of neck and miihlle of slioulders paler and more 
grayish than rest of upperpart^; shoulders and outside of hind legs dull 
fawn color much less suffustMl with vinaceous than in peninsulx ; under- 
parts including lower cheeks, sid(?s of neck and flanks, dull whitish; 
upperside of tail blackish thinly mixed with dull white; underside <lull 
whitish usually more or less strongly grizzled with ])lack and with a black 
border. 

Skull. — I^arger than that of leucurus or peninsuhv ; rostnun broader 
and heavier, and frontal area, including base of rostrum, fuller and mon* 
arched ; bulhe proi>ortionaU*ly smaller. 

Measurements of type. — Total length, 232; tail vertebne, 77; hind f(»<>t, 
36. Skull: basilar length, 32.6; zygomatic breadth, 24.6; interorbital 
breadth, 10.5. 

Thomomys magdalenae sp. nov. 

MAGDALENA ISLAND POCKET (JOPHER. 

Type from Magdalena Island, Lower California, Mexico. No. 146,832, 
U. S. National Museum, Biological Survey Collection. cT adult. Col- 
lected Decembt^r 3, 1905, by E. W. Nelson and E. A. Goldman. Original 
numl)er 18,743. 

General characters. — Most closi^'ly related to T. h. anitiv of adjacent 
mainland but much i)aler, more burty; skull largiT, more ma.ssive and 
much more angular. Closely resembling ru»se<dus in color, but skull very 
different. 

Color (rather worn pelage). — T'pix^rparts pale, slightly ochraceous, 
huffy; underparts, including lips, dull creamy whitis feet and tail thinly 
covered with whitish hairs. 

Skull. — Similar in size to that of typical bott:v but much more massive; 
rostnun shorter and heavier; ascending branches of prenmxillH^ broader; 
zygomatic arches much narrower posteriorly (not strongly bowed outward 
as in bott,r)y sides less nearly j)arallel; interorbital region broader; brain- 
case more elongate<l, narrower, more squan'ly truncated posteriorly, 
lambdoid crest less sinuous ; bulke larger. Compared witli tliat of aniUe, 
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laiytT, lM*avi«T; zy^iiiiatic arches mon» stn»nj?ly divergent anteriorly; 
l»raiiira*«e nion* 4*lon^t(Ml; palat4^ with |Kit<terior median extension 
thinner; imlatopteryvroidx hn>a<ler; molar K»ric»j4 lieavier; incinon* more 
deenr\«M| — not projtH'tin^ ft>n»*ard U»yond tip of na^alH ax in rM9neolun. 

Men^Htnnentt of tif}}*'. — Total lenjrth, 2.V); tail vertehne, 87; liin<i foot, 
:u>. Skull: hajiilarlen^h, ^^.4; zyK<>i)>aiti(* hn*adth, l^M ; alveolar length 
of np|»er molar ni'riw. S.1». 

Thomomys bottas russeolus huIm^p. nov. 

HAN AN<iKL INM KKT <J<»PIIKR. 

Typf from San Angel, 'M) miles went of San Ignacio, I»wer California, 
Mexico. Xo. KWJ.ll'JO, V. S. National MuniMnn, Biological Survey Collec- 
tion, c? young adult. (\)ll«H*te<l OctoU^r 15, lliOo, hy E. W. Nelson and 
K. A. <toldman. Original nuinU*r 18, .Vm. 

Otiwrnl rhararifrn. — Color as in mfujdalerm\, much paler than in either 
auH» or nigricantt; skull smaller, lighter, 1(^«< angular than in auita'^ with 
hulhe more fully rounde<l and hasi<KTipital more (r(»nstrict<Ml. 

Co/or (rather worn {N'lagi'). — rpi>eri>arts pale cK^hra<vous hufTy much 
like matftiaiftur; underparts <lull cn^amy white, varying to pale huff acroHH 
Udly; feet ami tail thinly clotluvl with whitish hairs. 

Skull. — Much like that of fiii//.r, hut smaller, lighter, 1«»j*< angular; 
hulke more rounde<l; hasiiK'cipital narn)wer; incisors smaller; com|>are4i 
with nifjricnnn skull smaller, with shorter rostrum; hulhe more rotm<]ed; 
lmsi<H*cipital mon* const rict4»<l, less triangular or W4Hlge-sha|)e<l, si<U»s more 
nearly parall<*l. 

Mraimrrnifut$ of ty}xf. — Total length, :*(KS; tail vert«'hne, 7.*»; hind foot 
(dry skin), 2^».'>. 

Vulpes macrotls devitis sul>sp. nov. 

PENINsri.A DKSKUT FOX. 

Ty;>< fn»m Llano de Yrais, opposite Magdalena Island, I»wer Califor- 
nia, Mexi<*o. No. 147,078, W S. National MustMun, Biological Survey 
(V.lkvtion. 6" adult. (\)lUHt<'d IVcviuIht l.t, \\^\\ hy K. W. Nels<»n 
and K. \. (toMman. Original numluT 18,771. 

(ieneral charartern. — Similar to marroti* hut distinguishahle hy much 
darker, usually hlackish, Hides of n(»s4», and sidt's of under jaws in front 
(sometinxts including entire chin); |H'Iag4* shorter; tail smaller and slen- 
tlepiT. 

i'olor (fn*sh jielagt*). — l'p|>4Tparts silvery gray; f<»n'liead and cheeks 
huffy grayish; out<*r sides of legs, C4»llar on underside of n*'<*k, and jKJSte- 
rior l>as»» of ears deep <K*hnu*eous huff, <lee|>est or most intense* <»n hind 
k*gs; Hid(*M of n4H*k, tielly, underside of tail and sides of iMMly along Hanks 
lietwetMi fon» and hind legs varying fn>m dtv}> huff to pale och nuiNms huff; 
thr«»at, inguinal n*gi<m and usually nuHlian line of U>lly white; ears, ex(*ept 
at |HiHt4*rior hase, huffy hrown; fcvt huffy whitish alM)ve; <H'hrac«'ous huffy 
liel<»w; li|iH, sid4*s of muzzle (som4>ti UK'S chin) and tip of tail hlackish. 

•S'iru//.— Ali4>ute4|ual in size to that of maciotis hut rostrum hruader and 
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heavier; na8al8 broader, tai)ering mon* abruptly posteriori j' ; frontals less 
prolonged anteriorly betwei»n nasals and maxillie; coronoid process nar- 
rower. 

MeasurementB of type (ad. d*). — Total length, 7S5; tail vertebne, 285; 
hind foot, 121). 

Bassariscus astutus palmarius snbsp. nov. 

PALM GROVE BASSARLSK. 

Type from Comondu, Lower California, ^lexico (altitu<lo TtX) fciH). 
No. 14(),192, U. S. National Museum, Biological Survey Collection. cT 
adult. Collected November 8, llH)o, by E. W. Nelson and E. A. (lold- 
man. Original nmnber 18,500. 

General characters. — Most like saxicola but slightly darker; facial nmrk- 
ings cleaner and more strongly contracted, usually blackish or dark iron 
gray and clear white; skull n'latively narrower; differs from raptor in 
smaller size, grayer color, much shorter fur and slenderer tail. 

Color (fresh fall pt^lage). — Top of head and back grayish drab slightly 
suffused with buff and darkened by a slight wash o( black on tips of long 
hairs; sides suffused with buff or pinkish butf, <'.kuin'st along sides of 
alxlomen; legs dull huffy, paling t-o creamy buff on feet; lips, anteritjr 
part of clucks, and narrow area exten<ling upward iK'hind and over eyes 
whitish; size of muzzle, orbital rings and j)osteri()r chtH'ks blackish; ears 
brownish on postt»rior base and grayish toward tip. 

Skull. — Similar to that of raptor Imt smaller; fourth upjK'r pn^nolar 
narrower; bulhe more rounded; sizt* about a«^ in saxicola but zygomata 
less widely spreading; fourth upper premolar narrower; interpterygoid 
fossa narrower. Com[)ared with hisiiUcola inter j)terygoi<l fossa shorter 
and narrower, ending anteriorly near posterior plane of last molars (end- 
ing anterior U) this in hmitUcola) ; bulla; more inflated. 

Measurements of type. — Total length, 7.'>0; tail vertebne, :>()7; hind 
foot, 72. 

Bassariscus astutus insullcola subsp. nov. 

SAN .I0s6 ISLAND BASSARISK. 

Type from San Jos^' Island, Ivower California, Mexicr). No. 70,084, 
U. S. National Museum, Biological Survey CoIltH'tion. 9 adult. Col- 
lected August 7, 1895, by J. E. Mcl>ellan. Original nmnlK'r 1401. 

General characters. — Closely related Xo saxicola and palmarius l)ut color 
more ochraceous than either; the most yellowish of all the sul)S|x*cies. 

Color (worn summer jxjlage). — Upperparts <lull drab suffused with dull 
ochraceous huffy, becoming darkest on top of neck and shoulders; and 
shading thence into pale dull huffy on underparts ; tops of feet pale huffy ; 
head grayer than body with poorly contra.sted whitish and gray face mark- 
ings as in saxicola. 

Skull. — Zygomatic arches V)road as in saxicolaj but bulhe smaller and 
less inflated ; inter pterygoid fossa longer and narrower, n'aching farther 
anteriorly lx*twi*en last molars ; fourth upjKT premolar narrower and less 
rianKular in outline owing to weaker development of internal lobe. 
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(^)IllI>llnHl with pahnarins inU»r])tery^>i(l f«tt«a IonJ^'r, itMU'hinjr further 
forwanl U'twtvn la>-t molars, an<l hulla* lesH iiitiatctl. Tho skull ditlVrs 
from that of raptor in slijrhtly smaller si/x', with iuti'rpteryjjoid foR**a 
iL^ually narrower and reachin>j further forwanl; fourth up|HT premolar 
iiarniwrr and bulla* less inflatiMl. 

yffni^urruu'iits <>/ type, — Total len^h, 715; tail vertehnr, Ii()2; hind 
f<»«»t, 7U. 

Sorex laguiue sp. nov. 

LA(aNA MOUNTAIN SHREW. 

Tit}>e from \a\ I^j^una, Sierra Laj^una, I>ower California, Mexico 
(.">,.VNj ft.). Xo. 147,119, U. S. National Musi'um, Biolo^ieal Survey ("ol- 
le<-tion. 9 a<lult. O^llectt^l January 2t), \\¥M\, by E. W. Nelson and 
K. A. Cioldman. Orijrinal numl)er H),(K»(>. 

(imeral chararh'rn. — Similar in si/x* to S. (trnatus but un<lerparts dark 
jrrayish bniwn instead of silvery jrrayish; tail dusky, nearly imiettior (in 
oritntuA bi(*(»lor); ft ^*t darker. 

Color nf ti/pt' (fresh jH^lajji*). — rpiKTparts nearly uniform <lark ^jrayish 
brown, browner than uniatus; nnderparts brownish, only slij^htly paler 
tlian baek ; fcvt dusky, darker than in ortiahin; tail blaekish, imder si<le 
slightly paler than up|K'r. 

Skull of typr. — (Generally similar to that of ornntun but up{K'r outliiu' 
of brainease hi>;her arehed, or risinjr nu»n* abruptly from bas4* of rostrmn 
and ni(»n* inflated, brin^n^ hi^lu>st point farther forward; molariform 
t«*eth slijrhtly narrower, third unicu.spid smaller. 

MeanumnfinU of type. — Total lenjfth, UH; tail vertebne, 41; hind foot. 
12.0. Skull: breadth of brainease, 7.S; post-palatal len^h, 7.'); inter- 
orbital bn*a4lth, 3.5. 

Sorex califomicus Juncensis sul>sf>. nov. 

TfLK SHKKW. 

Typf from Soeorro, 15 mil<*s south of San (^uintin, I>»wer California, 
Mexi<'o. No. lIJl>,5i)4, U. S. Nati<»nal .Mus<»um, Kiolo^ieal Snrv<»y Collec- 
tion. 9 ^?) younjr adult. Colleete«l Scj»t4*ndier I, 1*J>5, by K. \V. .Nelson 
and K. .\. (toldman. <)ri>^inal numlier 17,libi. 

(Sfiwrnl charactfrA. — Size small; nn»st like rfillforftiruH^ iMit tail slij^htly 
lonjjer; feet <larker; nnderpart-i tinjn*d with dull brownish (jTrayinh in 
califoruicHn); brainease hi|;her, narrow«'r. less natt4'n«*<I. 

Color (ratherwonijielage). — I'|»i»«'rparts dull smoky brown mixt-d with 
jrrayish; nnderparts plnmlKMMis ov«'rlaid with dull brownish {<^ray; (ail 
bie(»lor, diinky alK>ve, jfrayish Im*1ow, Ufomin}; dark«'r n«'ar tip. 

Skull. — Similar to that of rtilifortilmn, but brainca«-4' narro%i«-r, hi;rh<T 
f more arehcKi on upjier outlin** ;; third unietispid v<'ry »-mijll, a- in rali- 
fonnruit. 

MfatturemenU of iype. — ^Total lenjrth, lo| ; tail v^-rt^-bn*-, II; hind UtiA, 
12.5. Skull: jrreatest length frondyl*- to fn^nt of iii«i-or;, I*;,:,'; ba^ion 
to piathi<»n, \'-\M\ brea<lth of brainea-^-. 7.5; iiT^t-pal/ital I«-fi/tb, 7.1/; 
iiiter(»rbital brea^ith, .'>.5. 
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Myotis capitaneus 8p. nov. 

SAN JORGE BAT. 

Typf from San Jorjf(», 30 miles southwest of Comondu, Tx)wer California, 
Mexico (altitude 100 fet^t). Xo. 14<i,04(), U. S. National Must^uni, Bio- 
logical Survey Collection, d* a<lult. Collected November 12, 1^H)5, by 
E. W. Nelson and E. A. Goldman. Original numl)er 18,526. 

General characters. — Externally much like M, californicus, but slightly 
larger with ears shorter, more rounded; tragus shorter, more abruptly 
tapering, without distinct notch above lobe at posterior base; foot larger; 
skull more like M. nigricans^ but rostrum still shorter, and braincast» 
much larger, more inflated. 

Color. — Fur of uj)j)erparts rich brownish cinnamon, l)ecoming ])aler on 
head ; un<lerparts pale ochraceous bufTy, tinged with brownish ; muzzle 
dusky. 

Shill. — Somewhat like that of 3f . vigricana, but shorter and broader; 
rostrum decidedly shorter; braincaR^ much largiT, more inflattni ante- 
riorlj', arching more abruptly from rostrum; interorbital region broader; 
u|)|>er molars proportionati'ly shorter and l)roader; crown of thinl upper 
premolar decidedly l)roa<ler than long. 

MeamremenU. — Total length, 92; tail verU^'bne, 42; foreann (dry skin), 
'X\.iS\ tibia (dry skin), 18.9; foot (dry skin), 7.4; thumb (dry skin), 5.8; 
height of ear (<lryskin), 9.1. Skull: condylobasal length, 12.2; breadth 
of braincas*', (>.9; dei)th of brainca.se, 5.1 ; maxillary t<^)othrow, 4.5. 

Myotis microilyx sp. nov. 

COMONPr LONG-KARKD BAT. 

Tijpe fronj ('omondu, Lower California, Mexico (altitude 700 fiK»t). No. 
14(),044, U. S. National Museum, Biological Survey Collection, cf adult. 
Collectetl Novembi^r 8, 11M)5, by E. W. Nelson and E. A. (ioldman. Origi- 
nal nuiiilKT 1S,4'.)0. 

General characters. — Much like M. evotisj but slightly smaller, with 
proj>ortionately much smaller ears, thumb ami claws; braincase more 
inflated anteriorly; inn} borders of interfi;moral membrane indistinctly 
ciliate as in evtttis. 

Cohtr. — Fur of upi)erpart**, including middle of fac<», light golden cinna- 
mon ; sides of face thinly covered with dusky hairs; underparts gray, 
slightly tinged with butf. 

Skull. — Similar to erotis^ but narrower; !)raincase higher, moreinflate<l 
ant4»riorly. arching more abruptly from rostrum; palate narrower behind 
molars; !)ullje smaller. From that of milleri the skull differs in the same 
characters as from evotis. 

Mtasnmntnts. — Total length, *.)0; tail vertebra, 42; forearm (dry skin), 
;V).8; tibia (dryskin), IS. 2; f(M>t (dry skin), 7.9; thumb (dry skin), 5.7; 
height of ear (dry skin), 14.0. Skull: c<mdyloba.**al length, 14.5; zygo- 
matic breadth, 14. I>; bn'a<lth of braincase, 7.2; depth of braincast^, 5.1?; 
maxillary toothrow, 0.2. 
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NOTKS OX SOME RARE OR NOT WELL-KNOWN COSTA 

RICAN BIRDS. 

BY OITKAM BAX(iS. 



Fnun DihciuIkt, 1907, to Juiic, 11K).S, C. F. UiHlcmcKKl 
was in thr fii*l<l (i)lK'ctinK l)inls in Conta Rica; all tht* material 
gittlirrrtl during this time cnxur to nn\ Many rare s|H'cies, and 
some new to (\>sta Rica, wen* s«'rure<l, and in the following; 
n<»tes 1 list thi)s<' that are of s|H»eial int<Test. 

The principal places worked hy Tnderwood on this trip were 
the Volciin de Tenorio and the Cerro Sta. Maria, northwestern 
Cost4i Rica; La Vija^ua in the eastern water sIukI of the same 
gi'nend rangi* of mountains, toward the Nicara^uan iKumdary; 
R4)lson, in the lagcnm n*gion of tlie north Pacific faunal area of 
Costa Rica; and Coralillo, Buenos Aires, ami El General, all 
in tht» Pacific faunal an^a. 

Rostrfuiinus sociabilis (Vieill.). 

Him* ft'iiiale evenrlade kite\va*< takt'ii at Bol?4«»ii DtH-tMiiU^r :!S, MI07. The 
bird is of ran* •HriirnMuv in (\>st-a Kica, and this sjMrinMMi is the first I 
have Uvn ahic to j?i»t from that country. 

Aramides cajanea (Mull.). 

One yonn^ fennile, about one-third ^rown, in ne^tlin^ |»lunia>7i* and 
without winjr feathers, was siM*unsl at Kl (uMieral June 11», \\k\S. In color 
it ditrers hut little from adults, having' rufous iukUti tarts and a^ray nivk, 
tla* jrray <*olor somewhat oliscun'*! hy tufts of riMldi^'h-hrown tiown. It 
|»nivt*s conclusively that tlu* wo<mI mils of this siH*tion of the i;enu.M do not 
l>aA< throu^li a tgniy juv<Miil<' pluma^*. 

Leptotila plumbeiceps S4-I. iV: Sal v. 

Two adult males of this <love wen* takrn at Bols^ui, one lVoendM»r IS, 
Ui*» otlM»r lH»ciMnl»er 2?», 11H)7. This is. I lH«li<*ve, the fartht»st south that 
th«* s|ie(M4*9< lias l)et*n tracini an<l tht* first Costa Kican nH!ord. LeptoiUa 
3— l^.oc. Bioi.. S<)r. Wahh.. XXII. lUUl*. (21») 
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verreatuti Bonap. also was taken in large series at Bolson, the two species 
thus occurring together at this point. 

Leptotila cassini vinaceiventris (Ridg.) 

Many specimens referahle to tliis form were secured at Tenorio, Cerro 
Sta. Maria and La Vijagua. Leptotila cassini vinaceiventris is exactly 
intennediate in characters as well as in g(iographic position, between L. 
cassini cassini I^wr. of Panama and Veragua and L. cassini cerviniventris 
(Scl. & Salv.) of Guatemala and British Ilondura*?. 

Qeotryg:on albiventer I^wr. 

Two iine adults of tliis rare dove, so very uncommon in other parts of 
Costa Rica or in Panama, were taken on Tonorio February 10, 1908. 

Qeotrygon lawrencii Salv. 

T>vo specimens of Lawrence's quail dove were secured on Tonorio, tlius 
extending the range of the species to the northern boundaries of Gosta 
Rica. 

Qeotrygon chiriquensis Scl. 

The capture of a male of this species in Cerro Sta. Maria January 9, 
liK)8, extends its range somewhat to the north of pn^vious records, well 
toward the Nicaraguan frontier. 

Neomorphus salvlni Scl. 

Salvin's ground cuckoo is .so seldom taken by bird collectors that two 
examples secured by Underwood, one at La Yijagua February 14, the 
other in the Cerro Sta. Maria January 9, 1908, are worthy of record. 

Trogon underwoodi Bangs. 

Six males and one female were taken on Tenorio and in the Cerro Sta. 
Maria in January and Fel>ruary, 1W8. With the exception of one male 
which comes very close to the most det^ply colonel example of T. auran- 
teiveniris from Chirf(]ui, this st*ries runs very uniform and quite like the 
type from Miravalles. The females of tlui two forms are not very different, 
and iM'rhaps T. underwoodi^ in s])ite of the i>eculiar distribution of these 
trogons, had Ix^tter be considered a northern subsj)ecies of T. aurantei- 
ventris than a distinct sj^'cies. 

Trogon melanocephalus illaetabills snbsp. nov. 

Type from Bolson, Costa Kica. No. 22,781, cohection of E. A. ^ O. 
Bangs. (^ adult. Collected I)ec(Mnl)er 2o, HH)7, by C. F. Underwood. 

Characters. — Similar to true T. melanocephalus from eastern Mexico 
south through Ynratan, eastern Cruatemala and Honduras to eastern 
Nicaragua, except that adult maht has head, throat and chest dark gray- 
slate color to blackish slate, instead of black; the adult 9 with these 
j)arts and the back an«l sca[)ulars also, much paler an<l grayer than in true 
T. melanocephalus. Size averaging slightly larger and tlie bill slightly 
heavier. 
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MEA8UREMEXTH. 



No. 


Sex. 


Locality. 


Whig. 


Tail. 


TarHUri. 


Kx|ioa4Ml 
Culiiicn. 


22,781 


d'ad. 


C. R. BolBon . . 


14:5 


I'M 


15 


21.5 


22.7S2 


c^ad. 


do 


144 


i:^7 


14.0 


20 


22,7h:{ 


c? a<l. 


do . . 


14^i.5 


141.5 




MM 


22,784 


of ad. 


do . . 


144 


142.5 


14.5 




22,78.'> 


d* a<l. 


do . . 


142 


142.5 




24 


22,786 


d»aii. 


do 


142 


144 




2:5.5 


22,8C4 


c? a<l. 


C. U. Tenorio . 


140 


i:^> 




24 


iii,:>8:{ 


c^ad. 


C. R. Bel)e<lero 


14: J 


142 




21 


22,7i»o 


9 ad. 


C. R. Bolrton . . 


141 


i:j7 


l.i..) 


21 


22, 7W 


9 ail. 


do . . 


14:{ 


1:J7.5 




21.5 


22,797 


Q ad. 


do . . 


141 


VM 


14.5 


21 


22,7i)8 


9 ad. 


do . . 


142 


i 1:57 


14. 


22 


22,7^ll* 


9 a<l. 


<lo . . 


14() 


i:w 




22.5 


22,8IX) 


9 a<l. 


do . . 


139 


141 


1JJ.5 


21 


22.8<)1 


9 a<l. 


do . . 


141 


144 


14 


22 


22,802 


9 ad. 


do . . 


144 


142 




22.5 



For coinparison with tlicfH* a s<»rii»s f>f Trogon inelnnoci'phnlHn melmw 
cfphahts Gould aflfonlH the following!; iiu»a.*<imMiu»nt>4 : 



Xo. 



2248 

*J24U 

15,275 

15,276 

io,2<.m 

lO,2tW 
10,:tt>0 
2250 
15,8*r2 
I0,2i>5 
10,2?«> 
in,:ioi 



iiex. 



Looality. 



cf 

d 



ad. 
ad. 

O' ad. 
ad. 
a<l. 
ad. 
ad. 
ad. 
ad. 
ad. 
ati. 



9 
9 
9 
9 
9 



Mex.V.C. Pa.*'aNuova 

<lo 
Yuc. San FilijK.* . . . 

do . . . 

llondura.'', (Viha . . 

(lo . . 

Mex.V.C.PasaN 

Yucatan . . , 
Ilondura.^, C4*il>a 

<lo 

d<» 



Ufva 



WiiiK. 



i:w 

1:55 

i:W).5 
i:;i 

VM 

i:is.5 
i:;:; 

VM\ 

1:5.') 



Tail. 



14:5 
140 
141 
1:57 

i:;o.5 

vx\ 

14:5.5 

1:54 

1:50 

1:5:5 

1:57 

i:)7.'> 



Tai^uH. 



14 

14 

1:5.5 

14 

14.5 

14.5 

1:5.5 

14.5 

14.5 

II 

1:5.5 

1:5.5 



KximkumI 

CulllUMl. 



20 

20.5 

10 

21 

20 

2(».5 

21 

20 

10 

10 

10 

20.5 



Remarks. — Trogou mflatiorqthnJim iJhn'tahUlH i?* foun<l in (>>f^ta Hica 
only in the north wi'i'tern to north ciMitral parts of theconntrj-. S|x»cinienH 
from we»*tcrn Nicarajrua ap|M*ar t<> U* (juitf tin* sann* as thoM' from Costa 
Rica, and tin* form is distin^»ii>hed from true T. uuhmnrrphalux of the 
eastern slo|>ej* of Central America fn»m southern Mexico t<> east<*rn Nica- 
ra^ia chiefly hy it.** jrrayer head and chest, and hy U-in^r a trifle larpT. 
In ImjUi sulw^jK'cies young hirds have grayer or paler lieads and necks than 
do adultt*. The younjr an* easily t<»ld hy the markings nf the tail feathen* 
and winp*, and should of courx* not 1m* comj>an'd with adults. The young 
of the two sul>s|M*cies, however, when compaR^l an* nearly as ditlen'ut 
one from the other a.'* are the old hirds. 
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Prionomis carinatus (On Bus). 

As there are very few Co«ta Kicau records for tliis bird, an a<liilt male 
from La Vijagiia March :J, 11)08, is worthy of mention. At the same i>lace 
Underwooil also took examples of Prionomis minor Ilartert. 

Hylomanes momotula Ticht. 

Twelve si)ecimen8 were Hecnnnl at La Vija^ua, Tenorio and Cerro Sta. 
Maria during January and February, IWH. l'iM)n comparing these skins 
with an equal number from Mexico, (luatemala, and British Honduras, 
I fail to find any constant difFen?na^«. 

QIaucidium griseiceps Sharpe. 

One adult male, La Vijagua, February 25, 11)08. Altliough Sharpe in 
his Hand List of Birds gives the rangi> of this owl as extending south to 
Panama, this is, so far as I know, the first actual reconl of its capture in 
Costa Rica. 

Platypsaris aglais latirostris (Bonap.). 

At Bolson, in December, 11)07, Underwocxi took two adult males, two 
young males and an adult female of the gray l)ecard. The two old males are 
nearly alike; each has an ill-de.fined, small, pinkish-white throat ]>atch. 
The sulwpecies, which is a very strongly characterized one, is rare in col- 
lections and there are but few Gosta Hican records. 

Scotothorus veraspacis (8cl.). 

In the last few years I have accumulated a very large series of this 
species from Costa Rica, which proves (conclusively that the supposed 
southern fonn, my Srolothorus venv-paciH dumicola, was bastMl wholly on 
diflerences due to individual variation, and that such a form does not 
really exist. Any large series from any one place, whether within tlie limits 
of the Pacific fauna or the Cariblnmn fauna, is found to contain spc»cimens 
exactly like the northern true ver:v-pacisj otluTs represcMitingthe so-called 
dumicola and others again variously intermediate. 

Piprites griseiceps Salv. 

Two si)ecimens, male and female, were taken at La Vijagua February 19 
an<l March 1, 11)08. The bird still remains so ran^ that I mention these 
two ad<1itional exampla^, especially as they are from a locality from which 
the sjKicies has not Ixufore l)een reconled. 

Rhynchocycius marginatus Lawr. 

At La Vijagua, Underwood took two adult females of this very distinct 
and exceedingly ran^ tyrant bird, one on February 21, the other Feb- 
ruary 25, 11K)8. These two sj)ecimens agree in color (except in haNing the 
yellow of iH'lly and wing-margins })aler, and then'forc more like the type 
from Panama) with the only other known Costa Rican skin, an adult 
male from Corrillo in my collection. They alFord the following measure- 
ments : 
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No. 


Hex. 


Wlnjr. 


Tail. 


Tareiu. 


Kxp(MC<l 

Culmen. 


22.151 9 ad. 

22.152 9a4i. 

1 


• ••••• 

• * . • • • 


. .' 59.5 
. . (K).5 


MS 
47 


16 
1(J.5 


11.5 
12 



Thene, an will be Been, by conipariHoii of Ri(lj?way*H* meaHiirementi? of 
the type, male, an<l co-tyjH?, female, from Lion Hill Station, Panama, are 
very nimilar, aii<l while my Corrillo 8|)ecimen difTers H<iniewhat, I UMieve 
tlie Coflta Rican an<l Panaman Bi^ecimenH referable to one fonn. 

Camptostoma imberbe Si*l. 

The l)eardle«H flycatcher hax a more nouthwanl ranj^^ than has l)een 
wippn8e<l, aH provtHl by a small wrien taken lately byI'nder\i'<HMl in north- 
em Co8ta Hica, a« follo^*s: Tenorio, cJ*, January 2!^, 11K>S; 9 , Febniary 7, 
1908; Coralillo, 9, April 6, 190S; Bolton, d^, DiH-emU^r 10, HK)7. 9, 
Decemlier 17, I1K)7. At the latter plaix*, lioKm, he also t<K)k Camptos- 
toma puMiUum flarirentre (Scl. i^ Salv. ), the ranges of the twoHjieciert thuH 
meetinf? in western Conta Kica. 

Pipromorpha assimilis (Scl.). 

In Binlfl of North and Middle America, Kid>n*'ay nays that all Conta 
Rican Hpecimenn examine<l by him were interme<liate iK'twt'en P. asnmilis 
tuMimilis an<l P. (utsiviilis dyscola. While tbis i.s alisohitely tnie, espe- 
cially afl rt^ganUi mea^^urernentH, there i« nevertbelesH Huch a conspicnoiis 
difTerenct* in color b<»tween st»ries of skins from the nortb (^aribU»an fauna 
on tlie one hand and the soutli Pacific fauna on the otluT, that I tbink a 
better plan is to include l)oth forms in the C<wta Rican omis. Skins from 
mich iK»intji (in the Oaribl)ean fauna) as Carrillo, Tenorio and I^ Vija^ia, 
though smaller, are in color very siuiilar to or often quite the same as 
specimens fnwn Mexico to Honduras, n»presenting tnie Pipromorpha 
a»$imili$ (Scl. ), and may safely lie calkNl by tbat name. 

Exampk*9 from the Honica n»jfion of southwestern Costa Rica are very 
nearly, tK»th in size an<l color, typical P. assimilis dy^cola (Ban^), an<l 
from thence nortbward at least to Pozo Azul and Buenos Ain*s all sjX'ci- 
mcns can l)e referretl to this form. 



Myiophobus fasciattis furfurosus (Tliayeri^: Banp^). 

Tliis Panaman s|H»cies lately addinl to the Costa Rican <irnis by 
Carriker, who t<K)k it at Buenos Aires de Terraba,+ apiK*ars to !>e of sueb 
raiv occurn»nce in Costa Rica tbat one younjr female in ne>'tli!i>r plnma^' 
8ecure<l by rmlerwocxl at Kl (General June \\\, liHW, is wortby of nK'ord. 
Thia example ditFers from a4lults from Panama only in Ikmu^ a little more 
reddiah-brown l)oth alnive and lielow and in lacking' tlie yellow crown- 
patch. 

• Blnb of North ttiid Middle AiiHTU'ii, IVirt IV. pp. ;:'.rj. :w;. VAr,. 
t Annals of thv Canioffio Miueuni. Vol. IV. p. Ail, luus. 
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Myiarchus nutting! nuttlngi Ridg. 
Mylarchus brachyurus Ridg. 

In Birds of North and Middle America, Ridgway expn^saed a doubt as 
to the diHtinctne,«s of the**e two tyrant binls, and gave brachyurus mib- 
8p(»,cific rank. I fincl, however, that my tldrty sjxH'imens from northern 
and we><tern Co«ta Rica fall without an intergrade, when compared by 
mea*«urement*?, into two wries, one a large birtl with a heaA-y bill (bra- 
chyurus); the other a small l)ird with a small, slender bill (nuttingi). 
Correlate<l with this marked ditference in size is a slight tliough constant 
differt^nce in color, which in skins taken in Deceml)er, January and Fel)- 
niary is <iuite appreciable. In faded si>ecimens I fancy it would not l)e so 
easily <lett»cte<l ; the snmller bird {uuttimji) l)eing brighter yellow below, 
and browner, le>«s grayish olive alK>ve. 

As the rangi* of these two tyrants is coincident over a very large area, 
they can not Ih» geograjihical races of one species, and as they certainly 
«»em distinct I l)elieve Nelson's arrang(»ment in his reN-ision of the North 
American Mainland SjxH'ies of Myiarchun* the correct one. Here Nelson 
considertMl Myiarchus hrachyurua sjx^cifically distinct from M. nutlingi 
and M. inquictuHy a northern subs|)ecie.s of mitiingi. 

Henicorhina prostheleuca (Scl.). 

The VAMt^* of the white-brt^ast4»d wood wnMis is another instance of a 
largi^ amount of material (my series now numlnirs two hundred skins) 
j)roving that two races instead of one should Ikj credited to Costa Rica. 

S|)ecimens from Carrillo, La Vijagua, Tenorio and Cerro Sta. Maria 
an; all n*feral)le to H. prostheleuca prostheUuea Scl., some of them some- 
what intermediate, but very many absolutely indistinguisha!)le from 
Mexican examples. Skins from any point in southwestern Costa RicA 
iH'long, of courK», to //. prosthehmca pittierl (Cherrie). The two sub- 
8jH*ci(^s are easily told apart, one of the l>est characters lK»ing the color of 
the median crown-striix'. 

Microcerculus. 

On his last collecting trip I'nderwood took examples of the nightingale 
wn;n in Costa Rica as follows: 

ElGeneral (Tacilic fauna), four fully adult males, June and July; 
I^ Vijagua (CariblR'an fauna), one young male, one nearly fully adult 
female, February ; Cerro Sta. Maria (mostly but not wholly Pacific fauna), 
two males and one female, all immature, January; Tenorio (mostly but 
not wholly Pacific fauna), two young fenudes, February. 

These with three skins from Boquete, on the VolcAn de Chirfqui, col- 
lected by Brown (upon which I founded my M, acentetHs)^ gives me a 
Si'ries of fourt(K>n skins from Costii Rica and Chirfcpii, that jx^rplexes me 
nuich, and causes uiv. to doubt the existence in Central America of but 
<me form. For the hel]) of any other ornithologist who nuiy Ixi fortunate 
enough to secun' a In^tter series still of this elusive little ventriloquoue 
inhabitant of the dwp forest I shall discuss the sjK'cimens pretty fully. 

• lYof. Hi<»l. S(K?. Wiish.. xvri. pp. 21- k). Mwrch 1(), 1«J04. 
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Three forms are supposed to occupy Central America a« follow-s : 

Microcerculus philomela Salv. Guatemala. Larger; less rufin«cent 
bn>wn. 

M. daulia^Hidg. Eastern Costa Rica. Smaller; more nifescen thrown. 

M. luscinia Salv. Panama to southwestern Costa Rica. Smaller ; with 
underparts darker and much more uniform. 

The slight diflTerences in size claimed for the various races do not appear 
to hold — one male from El General, which should belong to M. /ti«cmia, 
8uppoHe<ily the smallest race, has the wing 61.5, larger than in M. danliaSj 
cimndered to be the largest race. 

As to color, immature examples, that is those vrith dusky vermicula- 
tions above, and with the underparts varied with V-shaped paler niarkings 
and with slight dusky bars on flanks, vary very much from one IcKrality. 
Two skins from Cerro Sta. Maria have whitish tliroats in marke<l contrast 
to the color of the rest of the underparts ; another from the same place 
has tlie throat dark grayish bn)wn, not very different from the color of 
the breast and l)elly. One of the skins with a white throat has all the 
feathers of the chest, breast and belly broadly e<lgtMl with grayish-white 
and whitish V-shaped marking lower down on the same feathers. The 
<»ther white-throateil one lacks the white e<lges to these feathers, but has 
tlie pale V-shaped markings. The third, with a grayish-brown throat, 
has no whitish markings Ix^low, but has the feathers of the breast and 
lielly with dark grayish V-sha])ed markings. 

Two from Tenorio and one from I-a Vijagua an» very similar to the 
thinl ja**t de8cribe<l from Cerro Sta. Maria. The female from I>a Vijagua, 
whicli is in nearly fully adult plumage, is, however, very difleriMit, and 
is hanlly distinguishable in any way from the s])eciinens fn>m Chirf<|ui, 
and I shouhl unhesitatingly call it 3/. fiiHciuia. It difrers only in having 
some slight traces of dusky vermientations above and in<listinct dusky 
liands on tlie flanks — l)Oth probably la-^t n^mnants of immaturity. 

I.4istly the three fully a^lult sjKH'imens fronj the VolcAn de (^hirfcpii, 
taken in March and April, and the four adults from El (ieneral, south- 
western Costa Rica, in June and July, are all alike, except that the El 
(i<*neral skins an* slightly paler, grayer brown on brc»ast« and iK'llies, and 
slightly more nifescent on flanks, diffen*nces doubtless due to s<'ason, 
especially as neither series nms j)erfcH'tly constant in this res|H'('t, and one 
skin frtim Chirfqui (the palest) practically matches one (the darkest) from 
EM ieneral. 

It thus apfiears to me that thnn* fact*, at lea^t, an' ol>vious enough: 

(1.) Ditference^i of siziMU Central America sjMM'i mens of Micrortrruhts 
are not great enough or constant enough to t)e of diagn<isti(' value. 

(2.) Specimens in immature plumagi^ from one lociility show a wide 
range of variation in color and markings (}N)ssibly due to agi* of the indi- 
vidual, it requiring more than <me month to attain tiie adult pluniap*). 

(3.) Specimens in adult plumage, or nearly so, an* subject to a slij:ht 
8easr»nal variation in color, but apart fn>m this ran not sati.<^fa(toriIy 1m' 
ditftingoished fn>m such remote places lying in such <liirerent general 
fannal areas as northeastern Costa Rica on the one hand and south- 
we£tem Costa Rica and Cliirf(|ui on the other. 



36 Bangs — Rare or Not Well Known Costa Rican Birds, 

Vireolanius pulchellus viridiceps Ridg. 

At K\ Gonoral (Pacific fauna) on June 20, 1908, Un<ien^'ood took au 
adult male and female of tliis well-marked fonn. 

Vireolanius pulcliellus verticalis Ridg. 

Two Hi)ecimens, adult male and female, were secured by Underwood at 

I^ Vijajfua (Cariblx'an fauna) on February 24 and 25, UK)8. These tw^o 

races an» In^autifully ditrtinct, and as the shrike-vireo is one of the really 

very rare Costu Rican birds, the nn^ords of additional localities are worth 

making. 

Hirundo erythrogastra Bo<ld. 

In the latter part of May, 1^K)8, barn swallows were abundant at Buenoe 
Aires, and l-nderwood took a small st»ries of spc^cimens between the 23d 
and 2()th. The birds wen* apparently not briHHiing, but were belated 
mijrrants. Th«» late datcfl at which many other North American species 
still linger in Costa Rica was a revelation to me as I l)egan to receive col- 
lectir>ns from that country, and I am still at a loss to account for it. 

Wiisonia pusilla pusilla (Wils.). 

Three siH'cimens, all n^ferable to this sub-spticies, were taken — one 
female on Tonorio February 1, 1908, two males in the Cerro Sta. Maria 
January 4 and 8, 1908 — by Underwood last wintiT. The identification is 
positive; I myself felt sure of it, but to Ije <l()ubly certain submitted the 
skins to Hidgway, who confirmed my o])inion. The bird in winter plu- 
mug(^ can 1h» told from W. pusilla pileolata not only by its duller colora- 
tion, but by its suialler size, especially shorttT wing. This n*cord extends 
the southward range of the form in winter by a considerable distance, 
southern Mexico lK»ing, I l)elieve, the farthest south it had previously l)een 
taken on the continent. W. pusilla pileolata (Pallas) is very abundant 
in wintt^r, esjHH'ially at higher elevations in southern and wntral CostSL 
Rica and Chirfqui, and riMuains till late in May. It was not, however, 
found by Underwoo<l in northern Costa Rica during his last year's work. 

Basileuterus rufifrons mesochrysus (Scl.). 

A large s*»ries taken at Buenos Aires and El (Tleneral, lx>th places within 
the south-Pacific faunal an*a of Costa Rica, in ^lay, June and July, rep- 
resents this form apparently in its extreme, the six'cimens IxMug quite indis- 
tinguishable from examples from (>»lombia and Panama. I also find 
that skins from the Boruca region of Costa Rica, formerly referred to 
B. rufifrons d^latirii (Bonap. ) by me,» In^long hen». 

Basileuterus rufifroyis delattrii (Bonap.) was also taken in large series 
on Tenorio and in the CVrro Sta. Maria, and this form apiHiars to occupy 
all eastern and northern Costa Rica, from the vicinity of San Jos6 nortli- 
ward and east wan I. 

The two siib-sjx'cies an" easily distinguished by well-markeil differences 
in color, and by the much longer tail of B. rufifrons delattrii. At the 
time I imblished the pai)er n^ferred to I had no skins of this latter form. 

•Auk. Vol. XXIV. p.. 3U6, July. 1907. 
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Euphonia gnatho (CabaniH). 

AftiTvery can»ful stinlyofall available material I am convinoe<l that all 
Oista Ui(*aii binls (some of which have Ixvii called Knphovia hiitindi- 
nai'ta Boiiap. ) are in n»ality referable to Euphonia gnathoy and that that 
HjKH'ies is an (Excellent one. 1 am j^lad to )je able to state that Ridpway 
now thoronjrhly agrc^es to this. 

The bill, though it varies much individually in size, is always largi*r, 
Himetinu»s very much lar>^»r in E. gnatho than in E. hirundinacea and 
always different in shajie. The female is nnich yellower l)elow than the 
female of E. fiirundinaceaf though this varies indivi<hially somewhat, the 
extn»me l>eing reached in the female descril)ed by Hidpjway* from l*ijrn*s. 
The male is always metallic greenish-blue above, in place of the metallic 
dark blue of E. hirundiuacea, the difference Ixjing vi^ry striking on com- 
]»aris4»n of s*»ri(»s. 

TlHiujrh E. gnalho clm»s not appear to Ih» a very connnon sjHH'ies, I now 
have a fairly larjfc* series, including; lM»th sc*xes, from various parts of Costa 
Kica, and from the ('aribl)ean as well as the Pacific areas. 

Phoenicothraupis alfaroana Kid^. 

r>n Tenorio and in the (V-rro Sta. Maria this n'centlv <lescril)e<l ant 
tana^'r was ipiite abundant, an<l a serit*s of fifty-four s|H»ciniens was taken 
in January and February, 11K)8. Considerable individual variation in both 
S4'xt»s is pn»sente<i by this series, and many skins an' nuich darker in color 
than any amon^ the orijhual sin^ciiniMis from Miravalles. Some examples, 
in fai't, come very close to /*. ruhica nt'honi of Yucatan, and I am rather 
incliiKM] to the Ijelief that the form is ri'ally the palest race of /•»//>/<•«, and 
its relationship to /'. rubra of South America is more distant. 

Chlorothraupis carmioll (Lawr. ). 

At I^ Vija^ua in Febniary, liHJS, l'nderw<MMl found Canuiol's tana^er 
in larjre numlM'rs and t<M)k upwards of sixty s|K*cimens. Some dozen in<li- 
viduals in this series are extensively, but irn*;;ularly, marked about the 
lH*ad, throat, S4'apulars and si<les of the breast with dull vermilion, and 
others are •'lightly so marked. The red markings an* not due to extra- 
neous staining, but to rt*d pigment iu the f*'ather itself. Both s**xes show 
this hnI mottling and I am unable to account for it unl«*ss it In* reversion 
to s^tme ancf^ral bri;j:ht-col(>rt*<l bird, like Pirauga^ whi<*h the irn*^ilar 
nature of the nuirkinp> rather sujrj»t»st. 

Aimophila rufescens hyp«thrus su)><p. nov. 

Ty}}f from Cerro Sta. Maria, northern ( 'osta Kica. Xtj. iM JUMi, collection 
of K. A. and (). Hanjrs. d* a<iult, colK-cted January 4, I'.MW, by C. F. 
CnderwjMMl. 

Chararhrn. — A well-marked p'ojrraphic race, nean\-t to Aiumphila 
rn/ftirfnM rufettrena Swains, of southern Mexico and (luatemala. but 
rather smaller, with the lull actually lar^rer: whoK* upiK-rparts distinctly 
darker; lateral crown stri|K's much inon* dusky; dusky >haft strijK'S on 

• I»roc. Biol. Sk.'. Wush.. Vol. X VIII. Oct. 17, Vjn^'y, i>|.. JiVJis;. 
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t)ack and scapalars much broader and more conspicuous. From A. 
rnfencens dincolor Ridg. of tlie co&fftal regions of Honduras and British 
Honduras the new form <liffer8 much, l)eing larger, much darker above, 
and much less grayish on sides of head, breast and flanks. 
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Remarks — Late explorations have shown that thw nwset-tailed ground 
s[)arrow is a not uncommon resident of the mountains of nortliem Costa 
Rica, and on his last trip Underwood took sjiecimens on Tenorio and 
in the Cerro Sta. Maria. On comparing thi*se with the two forms which 
are giH>graphicAlly nearest I found the Costa Rican bin! to be very dif- 
ferent from either. Nelson, to whom I showetl the specimens, also agrees 
as to its distinctness, and it remains but to give it a name. 

Amaurospiza concolor Cabanis. 

Three specimens from Tenorio, an adult male kille<l January 26, and a 
pair, adult male and female, January 25, 11K)8. The female is unifonu 
tawny-brown above and on sides, and slightly paler and more cinnamone- 
OILS on throat and middle of Ixjlly. So far as I know this is the first 
female (A the sjitKiies that has been taken. 

Sporophila minuta minuta (Linn.). 

Carriker lately reconle<l a single immature male taken by» himself at 
Buenos Aires, the first Costa Rican example of the species. When Under- 
wo<kI visited Buenos Aires in May, 1908, he foun<l Sporophila minuta 
abundant, but wholly confined to the oi)en savanna and exceedingly shy. 
He collected a series of twenty specimens which includes adults of both 
sexes and immature males. 
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TWO NEW AUSTRALIAN CRINOIDS. 

BY AUSTIN HOBART CLARK. 



The collections made by the German steamship Gazelle in 
the Australian seas included a number of unstalked crinoids 
taken on the zoologically little known coast of West Australia. 

Through the courtesy of Drs. W. Weltner and R. Hartmeyer 
of the Konigliche i^logisches Museum at Berlin, and of Dr. 
Th. Studer of Berne, these crinoids have iK^en submitted to me 
fi>r study. There are among them two intiTesting new sjx^cies, 
both belonging to characteristic littoral East Indian genera. 

Ptilometra dorcadis sp. nov. 

AnUdon macronema 1889. Stt'Der, Die ForseliuiigHifise S. >!. S. Gazelle^ 
III Thiel, p. 185. 

Type. — Cat. No. 2,fN)4 (part), Konijrliclie ZoiUop^schw Mii«»um, Berlin. 

(Vntronlorsal columnar, (>.") mm. in diameter at the ba»*t» by 3 mm. 
long, the Hides nliglitly convex, the lar^' ]K>lar area flat, 5 mm. in diame- 
ter; cimw HocketM cl(»«ely crowde<l, arranjje<l in fifteen columns of two or 
thnv each, the Hocketn in each column tending to alternate nith thone in 
the neighl>oring ciilumns. 

Cirri XXXV, 93, 55 mm. to (30 mm. lonjr, stout h&^ally, hut tapering 
<liMtalIy; first joint very short, alnrnt four timt*s as hroad as long, the 
following gradually incn'asingin lenjrth to alwmtthe eighth tothirt<*<»nth, 
whidi is s<]uarish, tlu'n ri'mainin^ similar or liecomin^ very slightly 
lon^T than })n)a<l, until alx»ut tlie thirty-fifth, then very gra<lually 
docn*asing in length, the terminal forty or so Ix'in^ alMKit twice as hroa<l 
as long; pniximal joints sm(M>th, without dorsal or ventral spines; at 
alKHit the thirty-fifth the nuMliaii distal dorsal l>order U»gins to !>ecome 
prominent, this feature gradually In'cominjr more pronounce*!, n'sulting 
in clornal spim-^s on the later joints res4*nd»lin^r those of P. macronema; 
op|K)sing spine larjfe, prominent, hlunt, dirtH'ted anteriorly, arising from 
the entire dorsal .surfaces of the |»i*nultimate joint, equal in length to the 
anterior 4liameter of that joint; tenninal claw nearly as long as the two 
preceding joints, slender, slightly cun'e<l. 

4— Pboc. Biol. Soc. Wash.. Vol. XXII. IWW. (89) 
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Disk and brachial ambulacra naked; covering and side plates well 
developed in the distal half of the jnnniile ambulacra. 

Ends of the basal rays visible as rhombic tubercles in the angles of the 
calyx, but not projecting above the general surface of the radials; radials 
rather prominent, nearly four times as broad as long, gently concave 
anteriorly ; i Brj about twice and one-half as broad as long, the straight 
lateral edges in apposition ; i Br 2 (axillary) rhombic, about twice as broad 
as long, the lateral edges about one-half as long as those of the i Bri ; 
II Br 2, in the type developed on the right side of three of the i Br series, 
on both sides of one of the i Br series, but absent from the fifth i Br 
series. Division series and first two brachials exteriorly with a uniformly 
produced narrow border, by which they are in lateral apposition, though 
they are not laterally fiattentnl. 

Arms 15 in number (in the type) alx)ut 55 mm. long; brachials in 
general as in P. macrovema^ but sharj^ly rounded dorsally in the distal 
half of the arm instead of sharply carinate, the long overlapping spines 
of that species being reprt'sented by insignificant tubercles on the me-dian 
part of the distal edge of each joint. Syzygies occur between the third 
and fourtli brachials, again l)etN\'een the twelfth and thirteenth or 
thirteenth and fourteenth, and distal ly at intervals of five to seven (usually 
six or seven) oblique nuiscular articulations. 

Pj 8 mm. long, stiff*, rather small, with nine joints, the first not quite 
so long as broad, the second slightly longer than broad, the third twice 
as long as its proximal dianleter, the remainder greatly elongated, except 
for tlie minute terminal joint; P2 12 mm. long, much stouter than P,, 
with nine joints, similar in proportion to those of Pj ; P3 the longest on 
the arm, 13 mm. or 14 mm. long, with eleven joints, of similar propor- 
tions to those of the two preceding pinnules; P4 11 mm. long (intermedi- 
ate in length between Pj and P2), with eleven or twelve joints, the first 
twice as broad as long, the st'cond squarish, the following gradually 
increa.*<ing in length, becoming greatly elongated distally ; succeeding pin- 
nuk>s similar to about the middle of the arm, then l)ecoming more slender, 
slightly le.«s stifT, and decreasing in length distally to alx)ut 9 mm. Pj 
is occasionally absent, in which case P2 is much smaller than usual. 

Color (in spirits). — Dull purple. 

Type locality. — Turtle Bay anchorage, north coast of Dirk Hartog 
Island, west Australia; 7 fathoms. 

Remarks. — Piihmetra dorcadis is very easily distinguished from P. 
macronema of the eai^tern coast of Australia by the very long cirri which 
are much stouter basally, the proporti(mately much gn.»ater length of tlie 
lower pinnules which are longer than, instead of shorter than, the distal, 
and esi)ecially by the large size of P3 and the elongation of the joints in 
all the pimiules, t\wi>e never l)eing so long as wide in P. macronema^ even 
distally. The absence of dorsal carination and of overlapping spines on 
the brachials gives the arms a somewhat different apjH^arance. Ita 
remarkably roljust asi)ect diflJerentiates it from P. macronema in about 
the same degree that that siHicies is diflVrentiated from P. trichopoda and 
P. pulcherrima of the Pliilij)pine Islands. 
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The type of P. macronema was taken at King George's Haven, in 
southwest Australia, while all the very nunieroiw si>ecimens I have 
examined are from the eastern coast, mostly from Port Jackson or Sydney; 
there is therefore a possibility that the present species will turn out to lx» 
the true macronema ^ in which case the form from Sydney would require 
a new name and might appropriately be known as Ptilomeira milUeri. 

Ollfcometra studeri sp. nov. 

Typf. — Cat. No. 2,904 (part), Konigliche Zoologisches Museum, Berlin. 

C(»ntro-<lorBal tliin, <liscoidal, the bare polar area flat; cirnw sockets 
arrange<l in a single marginal row. 

Cirri xii, 1<>-18, 7 nmi. long; first joint very short, the following grad- 
ually increasing in length to the sixth or seventh, which, with the 
remainder, is squarish; on the third or fourth a low trans«verse ridge, 
subtenuinal in [K>siticm, is develoj)e<l; this gradually m«)ves, in three or 
four j(»ints, to a me<iian (xxsition, at the same time gaining slightly in 
height; <li.Mtally this ridge progn«isively decreases in width, and on the 
last four joints l)efore the |)enultimate l)econu»s a low niiHlian spine. The 
ridgi*s on all the joints apjK^ar as low spines in lateral view. ()]>posing 
spine nuHlian in position, arising from the entire dorsal surface of the 
pcMiultimate joint, in height e({ual to alx>ut half the diameter of tliat 
joint, much longiT than the short spines on the prect*<ling joints; termi- 
nal claw rather stout, slightly longer than the ])enultiniate jr>int, abruptly 
cur\'e<i basallj', but liecoming more nearly straight distally. 

Ends of the basal rays not vi.**ible; ra<Iials concealed in the median line, 
but visible in the angles of the calyx; i Br, oblong, short, about four 
times as broad as long, the lateral e<lges straight; i Br^^ (axillary) broadly 
pentagonal, almost triangular, about twice as broad as long; synarthrial 
tubercl(»s slightly develo|)e<l. 

Arms 10, 45 nun. long; first two brachials wedge-sha|)ed, slightly over 
twice as broad as the exterior length, the first interiorly united for rather 
more than the proximal half, (diverging at an obtuM' angle distully; thinl 
and fourth brachials (syzygial pair) slightly longiT interiorly than exteri- 
orly, alxmt twiire as broa<l astheme<lian length; following thnv brachials 
oblong, alK»ut thrive tinu's as broad as long, then U'couiing obIi(pH>ly 
we<ige-shaj»e4l, and after the twelfth triangular, slightly broadrr than 
long, and in the terminal part of the arm wcdgi'-sha{NMi, alxnit as long iv* 
bnwd. After the tenth the brachials develop rathrr pr<»inin(*nt and 
slightly overlapping <listal em Is, but this character gradually dies away 
after at)out the middle of the arms. Syzygies occur U'twi^n the thinl and 
fourth brachials, again U'twcHMi the ninth and t<'nth, and fourteenth and 
fifteenth (the fonner soinetiuK^s (miitted), and distally at intervals of four 
to seven (it^ually fiv«*) oblique mu.sMilar articulations. 

P, al)out 4..") nun. long, slender, evenly ta|MTing and N'c«»niinj: flairel- 
lati* in the distal iM>rtion, with alnuit sixt4*en joints, the first two rather 
over twice as broad as long, the thinl nearly as long as bn»ad, the f«»llow- 
ing gradually increasing in length, being about twice as long as broad 
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distally; P2 mm. long, stouter and stiffen than Pj, being, in fad, the 
largest and longest pinnule on the arm, with about eighteen joints, the 
first two approximately t^ice as broad as long, the third squarish, tlie 
remainder about iialf again as long as broad; the pinnule is smooth, the 
joints l)eing without lateral processes or everted ends; P, 3 mm. long, 
small and weak, nearly at* large basally as Pi, but tapering more rapidly, 
with thirteen joints, the first short, the following increasing in length to 
the fourth, wliich is squarish, and further increasing to a length of about 
twice the breadth in the terminal portion; following pinnules similar, 
soon iKJcoming more slender and gradually increasing in length; distal 
])innule« very slender and hair-like, about 7 mm. long, with twenty-three 
joint**, the first short and crescentic, the second nearly as long as broad, 
slightly less in diameter anteriorly tlian posteriorly, the third squarish, 
the n^niainder about half again as long as broad, becoming about twice 
as long as broad in the distal portion. 

Color (in spirits). — Brownish-purple, the cirri and dorsal surface 
lighter. 

Type locality. — Dirk Hartog Island, west Australia; 7 fathoms. 

Remarks. — ^This new form is readily distinguishable from the ten previ- 
ously described 8|)ecit« of the genus; the elongate Pi of 0. hideiiSy as well 
as the two dorsal processes on its cirrus joints, the very numerous cirrus 
joints of 0. (jracilfcirray the short stout cirrus joints of O. pinniformiSf 
the single dorsal spine on the few stout cirrus joints of O. caribbea, the 
strong imbrication of the brachials of 0. imhricata, and the spines or 
lateral pnx^sses on the proximal pinnules of 0. graciliclrra, 0, carpen- 
ter i^ O. japonicdj 0. pulchella and 0. serripinna separate them at once. 
The elongate i)roximal pinnules descril)ed in 0. adeonx would sen^e to 
differentiate it, if adeonx should be shown to really belong to the genus 
Oli(jometra. 

OUyometra studeri is most closely related to the group of species typified 
by 0. serripinna. 
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TWO NEW BATS FROM THE SOUTHWESTERN UNITED 

STATES. 

HY N. H0LLI8TER. 



In the Biological Survey collection are two undescriUHl Bix^cies 
of Mf/oth, representcnl by specimens from near Needles, Cali- 
fornia, and the mountains of New Mexico. Both arc interesting 
from the fact that they exhibit a tendency toward the crowding 
out of the middle up[)er premolar, an unusual condition in this 
genus. Six out of the eight skulls examined lack this imrticular 
t^x)th. The siK^cimens were collected during the course qf field 
work for the Biological Survey. 

Myotis occultus sp. nov. 

Type from west Kidc of Colorado River ten mile** above yec<Ik»H, Cali- 
fornia. No. l.*]7,008 U.S. National Ma«eiini, Hiolo^cal Survey Collection, 
d* adult, Hkin and Hkull. May 14, VMi. N. Hollister. Orijrinal No. LIW. 

General characters. — Nean»j?t to M. j^eninnuIariH but Huialler; foit»ami 
nhorter; ears smaller; trajrus shorter with blunt tip. (?alrar lonpT than 
fn'e loonier of intt^rfeinoral membrane, which is nearly nake<l; winj? from 
near hajH* of toej<. 

Color. — Back rich jflossy hrown, nean'st to Prout's brown of Hidjjway 
but with a cinnamon tint; facv and underpart^ much paler with decided 
l)uffy caft; earw and membranes brown. 

Skull. — Nearest to 3/". penhiHulartH hut smaller; brainc&M> nnich flatter; 
rostnnn fiat ami ^'\i\v. DilFers also from all other North Am^'rican s|K*cies 
of Myotin in it« low, flat brainca.**** and n*latively wide, flat rostrum. One 
of the two siKH'imens, th*» ty|K', hu'ksthe mid^Ue uj)|H*r premolar of 3//yo//x 
afi hen*tofore <liaKnose<l, leavinji; the nonnal dentition of the s|K.'cies some- 
what in doubt. 

Meatturemeulft of type. — Total lenpth, tH»; tail vertehne, 40; f«K>t, 10.."); 
tibia, 14; thmnb, <>; traj^us, O.o. Skull : Comlylohiisal len;rth, 14.2; 
zygomatic broa<lth, 0.'); bremlth of braincasts 7.S; interorbital constric- 
tion, 4; maxillary t/>othrow, 5.9. 

^>-Pioc. Biol. Soc. Wahh.. Vol. XX 11, 1909. (tt) 
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Remarks. — Only two ppeciinens of this bat are at hand. They were shot 
in the dense cottonwood bottomlands of the Colorado River May 14 and 
15, 1905. The topotype is preserv^ed in alcohol. 

My Otis bailey i sp. no v. 

Type from base of White Mountains (7,500 ft.) near Ruidoso, New 
Mexico. No. 125,787 U. S. National Museum, Biological Survey Collec- 
tion. 9 adult, in alcohol. Sept^'mljer 10, 1902. N. Hollister. Original 
No. 195. 

General characters. — Nearest to ^f. velifer but smaller; forearm shorter; 
tragus very broad at base and sharply pointt^d ; calcar al)out equal t^ free 
border of interfemoral membrane, which is thinly haired ; wing from base 
of toes. Larger than either peninsularis or occultusy with larger ears and 
skull. 

Color.— Back sepia; underparts smoke gray; face blackish; ears and 
membranes black. 

Skull, — Like that of Jf . velifer but smaller, with lower, flatter braincase. 
Compared with peninsularis it is larger; braincase proportionately lower 
with straighter sides. Much larger than in occult us and higher posteriorly. 
Five out of the six known sjiecimens, including the type, lack tlie middle 
upper premolar; teeth otherwise es.«i'ntially as in velifer. 

Measurements of type, — Fort»arm, 40.3; tibia, 17.9; foot, 9.1; ear, 14.9; 
tragus, 0.5; thumb, 6.4. Skull: C<mdylobasal length, 10.1; zygomatic 
breadth, 10; breadth of brainca.se, 7.8; interorbital constriction, 4.1; 
maxillary toothrow, 0.1. 

Remarks.— Bl^uIvs three specimens from the type locality, only three 
others have come to light; these wen; colk^cted by Vernon Bailey and 
Clarence Binlseye at Luna, Gila National Forest, New Mexico, Si»ptember 
and 7, 1908. 
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DESCRIPTION OF A NEW BAT FROM NICKAJACK 

CAVE, TENNESSEE. 

BY ARTHUR H. HOWELL. 



The presence of a colony of bats in Nickajack Cave was reiwrted 
by Mr. W. P. Hay in an article on the cnistacean fauna of the 
cave, published in 1908.* Two specimens in alcohol were for- 
wanl^l by him to the National Museum, where th(;y were referred 
provisionally to Myotis vdifer. In order to secure a series of 
skins of these Imts, I visited the cave on August 31, 1908. Pene- 
trating for a distance of al)out 800 yards from the entrance, 
numl)ers of l>at« were seen in the dim light of a torch, flying 
al)OUtthe large room.t In a few minutes I discovered a cluster 
of l>aU<, apparently as large as a man's head, hanging from the 
ceiling of the cave. Discharging one barrel of my shot-gun at 
them, large numl)ers fell to the ground and the rest took wing. 
I picked up aliout 70 as the result of this shot, and many 
woundcnl ones escajxid by swimming away in the stn^m which 
flows through the cave. At the entrance to the cave bats were 
heard squeaking in the cre\'ice8 in the ceiling, and a few addi- 
tional s|>ecimens were w^cured by shooting into the crevices. I 
was informed by jx^rsons living in the vicinity that at dusk the 
l)ats may be seen coming out of the cave in immense numlxTS. 
They also staUnl that the bats sometimes cling in clusters to the 
sides of the cave, where they may Ik* i)ick(Kl off by hand. All 
the spcK'imens tak«*n here were of one siM»cies, which, on com- 
parison with other si)eci(*8 of Myotin^ proves to U» new. It may 
Ix; charactt»rized as follows: 



• Piw. r. S. Nat. Mils. XXV. v. Wx, \\m. 

♦ Mr. Hay, In hi.-* <lt»!icrli»tlon <»f th»» cavi' «1. v., pp. I17-ny» Jrlv«'s the dimenKion^ of 
thU room atf " 100 feet wi<U> and Iomk. und fi) ff<'t hifrh" ; the size of tho entrance i« irlven 
•i "200 feet wide and 75 feet high." 

6— Pboc. Biol. .S<»c. Wash.. Vol. XXII. lyoii. (i5) 
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Myotis grisescens sp. nov. 

GRAY BAT. 

Myotis velifer Miller, N. Am. Fauna, No. l'>, p. 59, 1897 (in part; speci- 
mens from Marble Cave, Mo.); Hahn, Proc. U. 8. Nat. Mus. XXXV, 
p. 580, 1908 (Indiana). 

Type from Nickajack Cave, near Shellmonnd, Marion County, Tennes- 
see. No. 157,517 U. S. National Masemn, Biological Survey Collection. 
cT adult, skin and skull. August 31, 1908. A. II. Howell. Original num- 
ber, 1233. 

General characters. — Nearest to Myotis velifer, but differing from it 
in darker color, smaller skull, weaker dentition, and in the point of 
attachment of the wing membranes to the feet. 

Color. — Varying above from dark hair-brown to dark mouse-gray, the 
hairs concolor to the roots ; below mouse-gray basally, pale smoke-gray 
at tips; flanks and posterior border of abdomen paler, the hairs whitish 
and concolor; ears, feet, and membranes black. 

Skull and teeth. — Compared with M. velifer, the skull of grisescens 
shows the following differences : Rostrum shorter aud narrower ; frontal 
region markedly depressed ; parietal region rising more abruptly from the 
rostrum, thus giving to the skull a "pug-nosed" app<».arance ; zygomata 
more widely expanded; dentition weaker, the upjier canines and third 
upper premolars decidedly smaller; first and second upper molars witli 
hypocone slightly develop^Ml (al)sent in velifer). 

External characters. — The feet are large, as in velifer; the ears are only 
a trifle shorter than those of velifer and the tragus is al)out the same 
length as in that species. The wings are attached to the feet close to the 
ankle joint, not at base of toes as in velifer. 

Measurements. — Average of 10 topotypes: Total length, 93 ;♦ tail ver- 
tebrae, 37.5;* extent, 282;* tibia, 17.5; foot, 10.5; foreann, 41.6; longest 
finger, 70; ear from meatus, 14.5; tragus, 8.8. 8kull: Greatest length, 
15.9 (15.5-10.3); condylo-basal length, 14.9 (14.7-15.1); zygomatic 
breadth, 9.9 (9.6-10.2) ; breadth of braincase, 8.2 (8-8.4) ; lengtii of upjjer 
toothrow (exclusive of incisors), 5.9 (5.8-6.1); length of mandible, 11.6 
(11.3-11.8). 

Geographic distribution. — SiK'cimens have l)een examined as follows : 
Tennessee : Nickajack Cave, 83 (21 skin.s). 
Missouri : Marble Cave, Stone County, 3 (alcoholics). 
Indiana: Mitchell, 1 (skin).t 

Remarks. — ^This species, though agreeing rather clos<?ly with Myotis 
velifer in size, differs from it widely in color, and indeed is (juite unlike 
any other North American bat in this respect. It i.s the largest meml)er 
of the genus occurring in the eastern United States and is equaled only by 
M. velifer, M. incautus, and M. thysanodes of the southwestern States. 

Three sjx'cimens in alcohol from Marble Cave, Missouri, have l)een in 
the Biological Survey for some years, but have always been referred to 



• Measured In the flesh; otliiT ineHSuroinunts from alcoliolics. 

iCX)llcction of the University of Indiana; kindly loaned by Dr. C. H. Elgennmim. 
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M. velifer. Upon re-examining these, they are found to agree with the 
ppeciea here described in cranial characters and in the attachment of the 
^ing membranes to the feet. The color of course is not known, as no 
skins from this cave are available. A specimen (skin and skull) from 
Mitchell, Indiana, agrees with grisescens in skull characU^rs, but differs 
flIighUj from it in color, though much nearer to this species than to velifer, 
•^ It is sepia aboi'e, with a msBet tinge ; below, hair-brown. 
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A NEW THRUSH FROM MEXICO 
BY E. W. NEI>ir)N. 



Catharus mexicanvs is one of th*- rarest of Mexican Inrds in 
collections and until recently was unknown north of Jalapa, 
Veracruz, the typt* locality. It was therefore with much inten^st 
that I had the opportunity a short time since to examine a fine* 
specimen collected by Austin Paul Smith in the Sierra Madn* of 
Tamaulipas, far north of any previous record. The mountains 
of Tamaulipas are in a much less humid n*gion than the type* 
locality of mexicanus and Mr. Smith's 8|)ecimen differed so 
much from a to|)otyp(» of that form collected by Mr. Frank 
Chapman that I susiK^cted the Tamauli|>as bird repn'sc^ntinl an 
undt^crilxKl subsp(X*ies. Recently Mr. Out ram Bangs has re- 
ceiv(»<l two additional siK*cimens from Tamauli|)as, one from 
Galindo and the other from Ramfwhuala, which prove the 
validity of the new form. I take pleasure in naming it in 
honor of Mr. Austin Paul Smith who has g«nerously pr(»s<'nted 
th«* type to the Biolofrfeal Survey C*)ll<*<*tion. 

Catharus mexicanus smithi siil»sp. nov. 

SMITH NHillTINCiALK THKISII. 

Tyin" from Carricitos (altitude <»,<)0i) (!•<•!) in Sit'rra Mailn* of tlu* Kast, 
alxmt '50 iiiil«*s northwest oi Victoria, Tanianlipa^, M*'xi<*«). No. 2<M,soi 
U. S. National MuK'nm, Biological Survey ('ol]e<tion. cf adult. Col- 
kvte<l <>etol»er !(>, HIOS, by Austin Paul Smith. 

fjfographir tlitltrihtition. — ^^'^>^HhH\ east slojX' ( nuiinly in canyons) of 
Sierra .Ma<lre of the East, in State cif Tamaulipas; prnhahly «'Xten<ls 
north and south n»sjHH'tiveIy into States of Nuevo I>»<»n and San Luis 
Potoni. 

Snh$jtfcific rhnnirtmt. — Similar to typical mixiranug from .lala]>a hut 

black of cn)wn clean*r nr less smoky; up|K'rparts including top of 

wiii^ an<i tail clean*r ^rn-en — less suHused with oIiv«' ; untliTpart.** with a 

«liKtinrtIy (m^'uish shade on ^ray of hrea^t and flanks; np|K*r man<lihle 

7— I»Roc. Hroi.. s<K . Wash.. XXII. I'.iiil*. <W) 
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dusky or blackish ; feet and tarsii pale diisky ; wings and tail shorter, 
and tarsus longer, than in mexicanus. The measuR^ments given Ix^low 
are from an adult topotype of mexicanus (sex unknown) in the collection 
of the American Museum of Natural History and from the type of amithi : 

C. mexicanus: wing, 95; tail, 70; tarsus, 31.5; culmen, broken. 
C.m.smithi: " 89; *' 65; '' 33; ** 14. 
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THE STATUS OF SOREX KEERIAm. WITH DESCRIP 
TIOX OF AX ALLIED XEW SPECIES FBOM UTAH. 

BY WILFEEI» H- <.i?*>> •!». 



Stime tireDtj-fiv<- jtjirs m^. Maj. Cliar. E. BtTKiire colltictMi 
a small shrew near Fort Coffer, Montana. Tbt- specinKOi, pff»e- 
served in aJcohol, FabBM^ntntJj phased inv> iLr Lands of Dr. 
G. E. Dobson, who cited it in \^} a^ the type of Li* Smex 
merriaini. Owing to a cLain of circiim£iancv«, soFpicion then 
arose that Dr. Dobeon had ajcx-identaJJv mbbocimu^ a skull of 
some Old Worid shrew with the alcoholic specimen from Mon- 
tana, and the name hmttmiiri. thon^ retained in njost syste- 
matic works, has since been a&mewhat in al^jance. The case 
was stated by Dr. Merriam, in Ir^o, as follows:* 

** The type and only known sjie<iroen of this remarkable shrew 
was presented to me by Maj. Charlt* E. iV-ndire, who collected 
it at the post garden, on the Little Bi^ Horrj River, about a 
mile and a half above Fort Cust-r, Mont., IX-cemljer 2C, 1884. 
I sent it, with all my other sbn-ws, Uj Dr. Oerjiv»- E. I>ol*on, 
who was then engagv.'d on a mom^graplii'; n^-i^ion of the S^^rici'la*. 
Unfortunately, owing to Dr. I>«jI»5«jij*!? i:/jiiUuu*^\ ill h^^alth, all 
that has ever lieen publish*.^! of thi;^ monoKraph in a fas^.'iculus 
of plates, showing the jawr- and t'-^lb of certain fji*<'i<^, with a 
page of explanation facing ♦.-a^h i#lat«'. ^Mon';;:. Ins^^-tivora, 
Part III, fase. 1, May, 1>W.; Th»' pn-s* nt «i^''i«'« is naru^-il 
and its peculiar dentition shown in FI. XXIII, fig. 0, of this 
work. But the remarkable- shaji*- of lh«* jjalaU- and jj^-ruliarities 
of the skull as a whol*- are not f^hown. Th«' skull was n-mov^**] 
from the alcoholic siK-^-iuHn by Dr. I^^b.-^on. and I liav«' some- 
times wonderi'^^l wheth«'r by any jir>h.*?ibl«' acndi-nt it could have 
been transposed with that of i¥*ui*- .Vriati^* .-iM-^ii-s, it it? w> v<ry 

* North Ameriao Fauna. No. lo. pp. *v^^j, lt*f*:. '41. I^jO. 

S—PBoa Biol. Soc.. Wash.. XXII. IWf. (51 ) 



52 Osgood — Statics of Sorex meiriami, 

unlike all known American shrews. When the specimen was 
returned the alcoholic bore my original label and number (1001), 
but the skull was numbered differently (1886; its proper num- 
ber is 4861). Dr. Dobson afterwards wrote me that his number 
was an error, and that the skull belonged to my alcoholic No. 
1001.'' 

Since this account no further light upon the unfortunate case 
was obtained until the summer of 1908, at which time, while 
engaged in field work in southern Utah for the Biological Sur- 
vey, I had the good fortune to secure a shrew closely resembling 
the type of 5. merriami. This appears to remove all doubt as 
to the validity of merriami as an American species and to make 
it practically certain that Dr. Dobson 's type was as he supposed, 
both skin and skull from Fort Custer, Montana. 

The Utah specimen agrees with merriami in its most pro- 
nounced characters, as dentition, shortness of palate, and thick- 
ness of rostrum, but differs sufficiently in size and depth of 
braincase to warrant separate recognition. Externally, it differs 
from all other American shrews in its pale color, particularly 
its creamy white underparts and white feet. These chamctc^rs 
are more or less evident in the alcoholic type of merriami, and 
it is not improbable that in lx>th species they are correlated 
with a relatively arid habitat. The Utah specimen was caught 
about two hundred yards from running water on a dry rocky 
Upper Sonoran sloi)e, where the vegetation was scant and 
practically restricted to Juniperus, Artemisia, and AtripLex, 

Sorex leucogenys 8)>. nov. 

Type from the mouth of the canyon of Beaver River, al)out 3 miles 
ea«t of Beaver, Beaver Co., Utah. No. 157,952 U. S. National Museum, 
Biolojrical Survey Collection. 9 ad. Aug. 12, 1<K)8. W. H. Osgood. 

Charactertt. — Similar U) Sorex merriami, )»ut nlijrhtly larger, with a 
det»i)er, more elevated braincase. Tail decide<lly nhorter than head and 
Ixxly ; color pale ; nkuU with thick heavy rostrum and short hroad 
palate ; third unicuspid slightly larger than fourth. 

Color. — Upperparte pale browniah drab; lower sides slightly paler 
than back, with distinct traces of clear ecru drab ; underparts pure 
creamy white, the light terminal parts of the hairs relatively broad and 
almost entirely sulnluing the plumbeous undercolor ; hairs of chin and 
sides of face from just l)elow the eye to the end of the nose pure creamy 

* lite to roots; whiskers white, except a few up])er ones blackish at the 
tot white; tail brownish drab above, wliite at extreme tip, and 

IT. 
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SkuU anil frrlA.— Miu-h mk hi Scrcx mrrriami, lint i-liKtitlj Unftr; 
hraiitvaM' ilmik-illj ilivper, not abniplly clfVHteil, lint i<l<i]>int; Knuliially 
iipwani ill tlie plane (n>i)i llii' miiU-rior narvH ti> the !<n]iraciccii>itiil ; [lalatf 
Imatil aikil mil i-irian|!i liar, with Mranvlj any <lpfit-ctii>n <if itx IxiiiiHlaritii 
ln'twivn (he iinit-iiMpii) ami tlte moUridinn wriiv; H-ti>iiil iiniciii>|iiii 
larpM; tliinl ihi'iilcilly Urjccr than fiuirtli, itt< ajiex i>li|clitlj liidliHtl 
iMckwanI; (ifili imicibijiiil nn|iiinnei)ti-<l, Minail, wiilc uikI ant(.T»-iNii|i-r- 
iorly (■'■m]in^>*>i<<l ; lirMt four niiioiiitpiilii it'lativcly lii^h unrl Itilcrally iimi* 
)tn-n<e>l, luckiiiic an inm-r lateral ciii'plet nr pJKini'iiU-il riilm- fnini a|i<'X to 
dnniiliini (ill tliirt n'H[it>ct, aKre«iii|t rlom-ly with K. rirh-tr'lmniit; inferior 
nvji' (if iiii<)<lle npiMT iiiciwin< Kiiiall; tinit mainliliiiliir inciMir with 
inb-rior nii'ii' miicli niliiiiil, lO-an-ply mure than xlluht iiii<tiilatiiinx ; 
Ihiril lower incisor rather hitch anil narrow, with it« [Hxterior H-coiiilar]- 
citiip mlm-etl. 

MfaiHrrmrHt^. ^Ty\*-: Total U-ii(fth. HIT; tail viTli-l.rae. ;W; hhiil fi-.t, 
I3..'>. Skull: (in'atii't lenitth, 17,:.'; len-aU'.'t hnwlth of hraiii.-a«-, H.i; 
iiitvrorhilal hn-aillh, :t.7: leiiKth nf Umy [uilHle, 7: |i<>4|iHlatal lenittli, 
7.A; tcn'ali'iit wiiltli lietWM-n oiitiT H'lenof laiit tip|>er iiiolurM, ~>.L'i leiikcth 
of maxillary toilhrow, 7.4. 
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NOTES ON THE DISTRIBUTION OF CERTAIN MAM 
MALS IN THE SOUTHEASTERN UNITED STATES. 

BY ARTHUR H. HOWELL. 



In mapping the distribution of mammals in the southeastern 
States, particularly Georgia, Alabama and Mississippi, the Bio- 
logical Survey has l)een handicapped by the lack of information 
on the ranges of many of th(^ si)ecie8. Parts of pi^ninsular 
Florida and the coast region of Georgia have \yw\\ examined and 
a full list of the mammals publishwl by Outram Bangs. * Portions 
of Tennessee have been studied by Samuel N. Rhoads, who has 
published an important contribution to the mammalogy of that 
State. t Considerable work has IxH'n don(» in North Carolina by 
Dr. C. Hart Merriam, the Brimley brothers, H. C. ObiTholser, 
and others, and 8(»veral brief local lists from th(» State have 
appeared, t l/juisiana has been fairly well covered by the field 
parties of the Biological Survey, thougli most of the ri^cords are 
as yet unpublished. ColliK-tions have been made by the Survey 
in the coast region of Mississippi, Alai>ania, (Jeorgia and South 
Carolina, but the int<Tiorof these four States is almost a blank, 
00 far as our knowle<lge of tb<' niaiiiiiials is eoneerned. 

With the purpose of extending our knowledge of the fauna of 
this region and to determine tlie Ixmndaries of tlie life zones, a 
survey of parts of the southeastern States was carried on by the 
Biological Surwy during the sunnner and fall of 11)()8. Betw<^*n 
July 2 and NovemlxT 24 I visited six States and made coll(H.*tion8 

•Proc. Bottton s<k'. Nut. Hint.. XXVIII. |.p. l'.7--J:l'., \^'t<. 

+ Proc. Aca<l. Nat. S<'i. I'hila.. 1k%. pp. I7.vjii'». 

JHeeC. S. Brlml«*y. " A Ivsrriptivi' rutalotriie of tho Manniialsof North <'arnlina. 
Kzclntive of the ( vtac»*a " < Jourii. KHsha MiKhell S<i. S<m'.. XXI. pp. l-;«. li«tt'>: H. <'. 
Oberbolser. " Not«*s on the Maiiiiiials and Muniiier liinU of We^iteni North Carolina." 
1906 (publlflhe«l by the lUltiiion* Fort^t School). 

9— pRoc. Biol. Soc. Wahu.. XXII. I9UV^^ (JV5) 



i 



56 Hoxoell — Notes on the Distribution of Certain Mammals. 

at more than 30 localities. In attempting to cover such a large 
area in a single season, the collecting of specimens was neces- 
sarily limited and the results of course are incomplete. So 
many new facts in regard to mammal distribution have been 
ascertained, however, that it seems desirable to publish at this 
time the more important discoveries, leaving a complete rejx)rt 
on the region until additional field work has been prosecuted. 

An examination was first made of the mountainous parts of 
northern Georgia. Between July 4 and July 20, the following 
localities were visited: Tate and Grassy Mountain (5 miles east 
of Jasper) in Pickens County ; Elli jay and Rich Mountain in 
Gilmer County; and Young Harris and Brasstown Bald in 
Towns County. About ten days were sjx^nt in the region about 
Brasstown Bald, which is the highest mountain in the State 
(4,768 feet), and many important records were obtained there.* 
The greater part of northern Georgia is included in the UpixT 
Austral Zone. Transition Zone occurs on the mountain sum- 
mits above 3,500 feet and a few Canadian Zone species were 
found on the extreme summit of Brasstown Bald. 

Work was next carried on in the Cumberland Mountain 
region of eastern Kentucky and southwestern Virginia, July 
23-29. The localities visited were Big Stone Gap, Virginia, 
and Big Black Mountain, Harlan Co., Kentucky. This moun- 
tain, the highest in the State, reaches an altitude of 4,100 feet 
and is probably the only peak in the range carrying any con- 
siderable area of Transition Zone. Tazewell and Burkes Garden, 
Virginia, were visited July 30 to August 7. One of the peaks 
of Rich Mountain, close to Tazewell, was examined and collec- 
tions made both at the base and summit (4,230 feet). 

Crossing the mountains at Cumberland Gap, I made a stop 
(August 9-13) at Barbourville, Kentucky, in the foothills of 
the Cumbi»rland Range at 1,000 feet altitude. Proceeding south- 
ward into Tennessee I examined three localities on the Cuml)er- 
land Plateau, as follows: High Cliff, Campbell County (about 3 
miles east of Jellico), August 20-22; Bricevilie and Cross Moun- 
tain, August 14-22; and the southern end of Walden Ridge in 
the vicinity of Rathburn Station (Soddy P. O.), August 25-29. 

Cross Mountain (3,550 feet) is the highest ix?ak in -the Cum- 

*A list of the binirt and a (1e:»cription of the faunal characteristics of this ravioli 
will be found in " The Auk," XXVI. pp. 129-137, April. 1909. 
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berland Range in Tennessee and supports a small area of Transi- 
tion Zone above 3,000 feet. The same zone appears also at con- 
siderably lower altitudes in this range in shaded ravines having a 
northern exposure, as at High Cliff, along the north base of the 
Cunil>erland Escarpment, where Transition descends to about 
1,000 feet altitude. Walden Ridge is a fairly level plateau vary- 
ing in altitude from 1,600 to 2,400 feet, and extends from the 
vicinity of Chattanooga northeastward to Anderson County. It 
is included in the Upper Austral Zone, though a very few Transi- 
tion species occur in small isolated areas in the cool gulches cut 
by the aireams. 

Northern Alabama was next examined, and collections were 
niadt; at Scottsboro (September 1-3) and Huiitsville (Septem- 
Ikt 4-10). Lower Austral Zone extends up the Tennessee Valley 
in this State as far at least as Scottsboro. A short detour was 
nia<le into West Tennessi^ to trace out the lx)undaries of this 
zone, which reaches east to western Lawrence County. Collec- 
tions were made at Lawrenceburg (Septemlxir 12-15) within 
the rp|)er Austral Zone. 

In northern Mississippi short sto[)8 wen* made at Burnsville 
(September 16-18), Michigan City (Septeml)er 22, 23), and 
Holly Springs (Septeml>er 21). Practically the whole of Missis- 
sippi is included in the lx)wer Austral Zone, as shown by the 
presence in the northernmost counties of swamp rabbits, and 
of such characteristic trees as i^uercus nUfra^ Q, lyrata^ Nyssa 
aquatica, and Taxoilium distichvm. 

In central and southern Alabama collections were made at 
the following localities: Reform, Pickens County (Septemln'r 
24-27; Talladega (SeptemlxT 2S, 21)); Auburn (October 1-5); 
Brewton (OctolxT 7, 8); Ca8tlel)erry (October 1)-13); Fairhoixi 
Octolx?r 16, 17); and Bon Seeour (October 18-26). At the last 
mentiont»d place opixirtunity was afforded to visit the Gulf 
Ix^ch and study the ]K'Culiar fauna of that region. 

A few days were sjK'nt in southeastern Ixmisiana, at Slidell 
( Octolier 28-3 1 ) and Covinjjton (NoviuiImt 2, 3), after which my 
work was confined to certain s|)ecial inv<*stigation8, first in the 
si'ction of Mississippi occupied by the cotton Ik)11 weevil, and later 
in central Georgia, tracing out the ranges of the two swamp rab- 
bits iLepiis a(iiiatiru.'< ancl L. imluatri^). The hK'alities visited in 
Georgia were Abl>eville (Xovemlx.r 18), DeSoto (November 19), 
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Lumpkin (November 20, 21), Preston (November 23), and 
Americus (November 24). 

In addition to the records made personally on this trip, and 
on a previous trip in northern Louisiana in January and Feb- 
ruary, 1908, 1 have included in this report records of specimens 
in the Biological Survey Collection taken by other members of 
the staff, and of specimens in the National Museum Collection 
and the private collection of Dr. C. Hart Merriam which furnish 
additional information on the ranges of the species in the r^on 
under consideration. 



Sciurtis carolinensis Gmelin. 

SOUTHERN GRAY SQUIRREL. 

The range of this squirrel includes nearly the whole of the southern 
States except southern Florida and the coast region of Louisiana. In 
the lowlands it is found almost exclusively in heavily-timbered swamps 
and in many places is still very abundant. In the mountainous districts 
it ranges less commonly to at least 4,500 feet altitu<lc. It is extensively 
hunted in the fall and winter, and furnishci^ an im]>ortant food supply. 

The Biological Survey Collection contains a large number of specimens, 
all of the typical form, from various localities in the southern States, as 
follows : 

Tennessee: Arlingt<3n, 7; Big Sandy, 17; High Cliff, Campbell County, 1. 
Georgia: Brasstown Bald, Towns County (4,500 feet alt.), 1; Gra^ssy 

Mountain, 5 miles east of Jasper, 1 ; Lumpkin, 1. 
Alabama : Catherine, 1 ; Reform, 2; Hale County, 1 ; Castleberry, 3; Bon 

Secour, 4; Point Clear, Mobile Bay, 1. 
Mississippi: Michigan City, 3; Washington, 2; Bay St. Louis, 6. 
Louisiana: Mer Rouge, 3; Tallulali, 2. 



Sciurus nig:er Linnanis. 

FLORIDA FOX SQUIRREL. 

The northern and westt»rn limits of the range of this squirrel are not 
definitely known. It probably oocui)ie^s, in addition to peninsular Florida, 
nearly all of southern Georgia and the coast region of the Carolinas. 
Bangs records a spt*cimen from Columbus, Georgia.* There are specimens 
in the National Museum from Nash\ille and Hogansville, Georgia — tlie 
former a typical si)ecimen in the gray phase, the latter a black skin witli- 
out skull. From the very scanty material now at hand, intergradation 
betwe(jn niger and tezianus can only l)e surmisinl. Intergradation does 
take place, however, lx^twt»en niger and neglectus, as shown by interme- 
diate sjHJcimens in the National Museum from Accotink, Virginia. 



• Proc. Biol. 8oc. Wash., X, p. 148, 18%. 
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Schims nis^r texianus Bachman.* 

801THERN FOX SQUIRREL. 

Fox fiqoirrelj) are liecoming scarce in many parte of the South, and 
Fpeciniens are often difficult to ot>tain. A miall i^ries from tl)e C'umher- 
lan<l Plateau in East Tennessee it* referable to tliis form, though inter- 
mediate between texianuB and negUctus. Of tlie five specimens examined, 
all but one have white noses. Tlie color of the l>ack is somewhat darker 
than in typical negUctut from Maryland, and the underparti< are pale 
rufous instead of white. There is less black on the head than in typical 
texiantu. A specimen from extreme northern Mississippi ( Michigan City ) 
also is referable to iexianu*, though probably grading towanl rufirenUr. 
Tliis subspecies is thus seen to have an extensive range in tlte Southern 
States, from the lower Mississippi Valley northeastwanl to the Cumlierland 
Momi tains. 

S|)ecimens have l)een examiiie<l as follows: 

Tenne$$ee : High Cliff, Campl^ell County, 5. 
Misn99ippi : Michigan City, 1. 
Alabama: Castleberry, 1. 

Tamlas strlatiis (IJnnjeus). 

CAROLINIAN CHIPMINK. 

The range of the chipnmnk in the S<^mthern States includes practically 
all of Tennessee, western North Carolina, northern and western (tcorgia, 
and most of Alabama an<l Mississippi. IxKmiis records the s|M.H;ies as 
abundant at Mount Pinnacle, IMckens County, South Carolina,! and 
Audubon and Baclmian statti that it rx^curs rarely at (^ilunibia, S. C, but 
is not found nearer the seal>oard than that point.* The same authors 
sfieak of it as ocxrurring throughout l^>uisiana, and dm pa^^ 69) mention 
capturing a specimen in that State, but no other n^cords of its occurrence 
there have been found. It is appan»ntly al)St»nt from the coast region of 
Mississippi, Alal>ania and <tiH>rgia.§ 

Altliough n»i)orte<l l)y th«» n»sidents to 1m» numerous at many localities 
in the States visittnl, particularly in the mountainous |>ortions, very few 
of the animals were actually met with. Kt'cords have Imimi sccunsl of 
tlieir occurrence at the following; hK-alitios: 

Kentucky: Clover Fork, Harlan (.'ouuty (coiuinon; siH'cinien taken). 
Tennf»$€f : High Cliff, Canipl)ell County ( n'iM)rt«M|) ; Coal Cn'^'k, .Vnder- 

son County ( one stvin; Waldni Hidj,»e, n«*ar S^xhly, Hamilton County 

(reiM>rte<l). 
Georgia: Young Harris f4'(»nininn; tlm'** s|H»<'iin«'ns) ; Rich .Mountain, 

near Ellijay (out* s^'cn at 4,in«) ftt't ) ; <ira>.-y Mountain, near Jasju-r 

(several st^en); Atlanta (our mhmi in the city park); I*n*>ton (on«* svn, 

NovemlK»r 22). 

•DeflliiHl hy (Kk«hm1. \*ny'. Hiol. <<h\ Wash.. XX. pp. 1»V-I7. ll«)7. 

+ .\uk. VII. p. :t;. IS'JU. 

tQuad. N. Am.. I. p. 7.;. \'<\\\. 

fDr. (*. Hart Mifrrhun hais PMonh'tl \\\\\. Nut.. XX. p. *i:iH. IHs*;) u si)»h|!iii.!i from 
C*harlesU>n. S. ('. Thl.<« spt.MiinfM cun not now Im« found, and itrtwiiu likely Umt tlivre 
to tome error ct)nnect*Hl with thu rcconl. 



60 Howell — Notes on the Distribution of Certain Mammals. 

Alabama: Hunteville (reported to occur on Monte Sano); Rebecca 
Mountains, ten miles south of Talladega (one specimen)*; Greensboro 
( five specimens ) ; Garland (reportwl); Castleberry (reported). 

Misaissippii: Michigan City (reix)rted to occur al>out five miles south- 
west) ; Washington (two specimens) ; Natchez (one seen, November 15). 

Marmota monax (Linnieus). 

WOODCHl-CK ; GROUND-HOG. 

The range of the woodchuck was found to extend south along the moun- 
tains into northern Georgia and Alabama. It is fairly numerous through- 
out the Cumberland Plateau and extends west in Tennessee at least as far 
as Fayetteville. It lias once lieen recorded from western South Carolina 
( Mt. Pinnacle, Pickens County *). As stated by Audubon and Bachman, 
** it is not found in the maritime districts of either North or South Caro- 
lina.*' Records were secureil of its occurrence at the following localities : 

Tennessee: High Cliff, Campbell County (one specimen); Cross Moun- 
tain, Anderson County (n^porteii common); Walden Ridge, ne^r Soddy 
(common); ridge Ijetween Fayetteville and Pulaski (rejiorted). 

Georgia : Young Harris (common on the mountains up to 4,500 feet; one 
specimen); Grassy Mountain, ten miles east of Jasper (common). 

Alabama : Monte Sano, near Iluntsville (reported scarce). 

Sciuroptenis volans querceti Bangs. 

SOUTHERN FLYING SQUIRREL. 

Flying squirrels are quite giMierally distributed in the South. This sub- 
sj)ecies, only slightly differentiated from typical volans^ ranges from 
Florida to the Mississippi Valley and north at least to Kentucky and Ten- 
nessee. Specimens have lK»en examined from the following localities: 

Kentucky: Kubanks, 3 (collection of C. Hart Merriam); Hickman, 1. 

Tennessee : Watauga Valley, 2. 

South Carolina: Cleora, Edgi'field County, 1. 

Georgia : Young Harris, 1. 

Alabama : Greensboro, 2. 

Mississippi: Washington, 1; Columbus, 1 (U. S. N. M. Coll.) 

Louisiana: Prairie Mer Rouge, 1 (U. S. N. M. Coll.). 

Peromyscus maniculatus nubiterrs Rhoads. 

CLOUDLANl) WHITE-FOOTED MOUSE. 

The range of this form was ascertained to extend southward along the 
high summits of the Blue Ridge (above 4,000 feet) into Georgia. It was 
taken also in Virginia. SiK»c'imens were secured from the following 
localities : 



•This spociiiKiii is iiuirh imler ami »?ray«r than typical atriatus from northern Oeor- 
ffia and wt'storn North Carolina . and shows an approach to T. s. griseut; the Greens- 
boro specimens, on tlio other hand, are very dark and richly colored. 

+ Allison rei)orts chipmunks common in the Tenness«'e Valley in Tishomingo 
County (Auk, XXIV. p. V.i, VM)1). 

t Loomis. Auk. VII. p. 33. 18UU. 
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Virginia: Rich Mountain, near Tazewell (4,100 feet altitude), 1. 
Gforgia: BraHstown Bald (4,:^0(M,750 feet), 12. 

Peromyscus polionotiis subfip.* 

BEACH M01T8E. 

Thi« handflome little mouse, previously known from Whitfield, Florida, 
wa>< foumi to he common on the white sand dunes along the outer beach 
near Bon Secour, Alabama, where six specimens were secured. Their 
tnu*ks were seen everywhere on the sand, where the little animals run 
about in tlie scuittered clumps of stunted live oak bushes. 

Si8:modon hlspidus Say and Ord. 

COTTON RAT. 

Tliis species, while mainly confined to the Lower Austral Zone, was taken 
on this trip in northern Georgia at the foot of the mountains ( 2,000 feet alti- 
tude), well within the Upper Austral. It was taken also in Tennessee for 
tlie first time. 

Specimens were scoured at the following localities: 

Georgia: Young Harris, 3 (common). 
Tenne»$€e: Hoddy (Rathbum Station), 1. 
Alabama: Iluntsville, 1; Auburn, 3; Bon Secx)ur, 4. 
Jjouisiana : Lecompte, 4. 

Oryzomys palustris (Harlan). 

RICE RAT. 

This species has Ijeen supposed to \ye confine<l mainly to the coast region 
of the South Atlantic and Gulf States. It was a great surprise, therefore, 
when I trappe<l specimens at the foot of the Cumlierland Mountains in 
eastern Kentucky and eastern Tennt^ssee. The reconls now at hand indicate 
that it pushes into the interior along the streams well within the Upfier 
AiLstral Zone. In view of these facts, there seems t^) be no further iuhhI to 
doubt the authenticity of the s|MH;imens coIlecte<l by (toss at Neosho Falls, 
Kansas, f 

Tlie rice rats were caught in small marslu»s in the river l)ottx)ms, and in 
some cases in dry cultivated fields or in ditches along the rallr()a4l tracks. 
They were particularly abundant in the marshes on the coast of Alabama. 
Tlieir characters are rt»markably unifonn over their extensive rangi\ 

Sficcimens are at hand from the following l<x;alities: 

Kentucky: Barls>urville, 3. 

Tentt€S9fe : High Clitl*, C'ampU^ll County, 1 ; I^wrenceburg, 2; Arlington, 

Shelby County, 1. 
Alabama: Hunt'^ville, 4; K«*forni, Pickens County, 1; Hon S«»ionr, 3; 

Montg«»mery, 1; Gallion, 1; Ehnore, I. 
Mi»9iuippi : Fayette, 1. 

•Thia now f<»nn will Im^ <l»*srrilHHl f»y (Hk^mxI in N. Am. Kiiunu. No. >. nou in iirnssi. 
+ He»j iViu*"!*. Monoic. N. Am. R4Nl«>ntiu. i». 117. 1*^77; l^nu. Trun.'^. Kuns. A«a<l. S<'1., 
XX. Pi. II. p. Jin. l".«/7. 
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Neotoma pennsylvanica Stone. 

ALLEGHENY' CAVE RAT. 

This species, known previously from New York to Virginia and Ken- 
tucky (Mammoth Cave), and provisionally reported from North Caro- 
lina* and Alabama,! was taken at three localities in southern Tennessee 
and northern Alabama, and indications of its presence were found as far 
south as Talladega, Alabama. No signs of them were discovered in 
Georgia, but the mountainous portions of the State are well suited to 
their habits and they will probably be found to occur locally. Tliey were 
taken as high as 4,000 feet in Virginia, and as low as 800 feet in Tennessee 
( Lawrenceburg). It is strictly a cliff rat and is likely to be found in rocky 
bluffs or caves throughout the Transition and Upper Austral Zones. 

Records were obtained of their occurrence at the following localities : 

Virgiyiia : Rich Mountain (at 4,000 feet) near Tazewell (abundant in 
crevices and caves in the cliffs at the summit; 4 specimens). 

Tennessee: Walden Ridge, near Soddy (numerous signs found about 
rocky bluffs; 1 specimen); Lawrenceburg (abundant in bluffs along 
creek ; 1 specimen ) . 

Alabama: Monte Sano, ea.st of Hunteville (common in caves on the 
mountain at 1,5(X) feet; 2 «i)ecimens); Rebecca Mountains, 10 miles 
south of Talladega (old signs peen about cliffs at 1,800 feet). 

Evotomys carolinensis Merriam. 

CAROLINA RED-BACKED MOUSE. 

This handsome mouse was found to be numerous in a cool, shaded 
ravine in Big Stone Gap, Virginia, where three specimens were trapped 
July 28 and 29. Efforts were made to secure them on the mountains of 
northern (Georgia, but although tra{)s were set in suitable places for several 
night'^, none was caught. 

Microtus pinetorum auriculaiis Bailey. 

BLUEORASS VOLE. 

Specimens have been received by the Biological Survey from the follow- 
ing localities : 

Tennessee: High Cliff, Campl)ell County, 2; Watauga Valley, 1. 

Microtus pinetorum nemoralis Bailey. 

WOODLAND VOLE. 

Two 8|Xicimen.s taken at Mansfield, I/OuLsiana, January 25, 1908, are 
interme<liate between auricularis and nemoralis^ but seem nearer to the 
latter form. The skulls agree with those of nemoralisy but the hind feet 
are somewhat shorter. 

Fiber zibethicus (Linnaeus). 

MUSK RAT. 

The Mufikrat ranges in the South through upix^r South Carolina and 
the northern parU< of Georgia, Alal)ama and Mississippi. As stated by 

• RhoaiU, Pror. A<wl. Nat. ScI.. Philadelphia, 18%. p. 192. 
■I- RhoacU. Jouni. Cincinnati Soc. Nat. Hist.. XIX. p. 53. 1897. 
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Audubon Ami Bachnuui*it t^aliflent from theallnrUi Un«is in Can>Una.'*' 
CTiH>r)ria, Alabama and Florida. Ahhoneh reconie*! bj th*- «ame authors 
at^ exitfting '*in the mountains of titn'^nna, and line hi^**r pi>rtion5 of 
Alaliama/' practically nothing niorv ha:* U«ii f^iabtlsiieil on the rang^ of 
tlH^ Hpedes in thoee State:}.* The onlj pablb^lx^l Rx»nl!< fn>m .Viuth 
Carolina are likewiK tho«e of An<inbixi an«1 Barhman. who «tate that 
tliey "ha\'e ohtaineti it from Aikin. an*i St. Matthew *« parish. i»n the 
Congaree River, but have never foun<i trao;:« of it nearer tlie y>esL than 
«jventy niil» from Charkfston." While in Smth Can 'Una in Xnvember, 
15)05, I leametl of tlie presence •»f nia<>krats at C'fceom, EilgetifM 0»unty. 
a few niile^ alK>ve Aikin. 

Following is a li^t of tlie l««*alitie> in tlie Soutltem States wliere thi.<i 
ppecies i» known to occur: 

Tenne$»€e: Hifdi Cliff, Campljell C«>unty lofmnion; ftnir ?-|*^imen* ) : 
Watauga Valley <one specimen i; Brioevill»f t iv[ir,rteil numfnui* i. 

Genrgia: Young Harri.<* (re|K>rte«l Oinjinon r. H«»gan**ville ' -{lei-imen in 
U. S. National Mib>emni. 

Alabama: Soottsboro ( reporte«l ) ; Huiit-vilk* i r»»|*«»rtt*«l <.v>riini«»fi > -. R^^fonn 
( H<»arce ; one specimen ). 

Mis*i$ifippi: Michigan City f nnmerrHis ; !^vi*ral i«en;. 

Fiber zibetliiciis rivaliciiis Hangs. 

L<»riSlANA MISKRAT. 

Tlii?» form ha8 a very re?*trict«*<l ranin* in the coast n*jn'»»i <>f liouisiana. 
They are abundant in the marslM*- Nir»l»*rin>: Ijike I'm iitchart rain, but at 
C'ovingtnn, Ichh tban ten niiUrs nortli <>f th«* lake, an* niikn<>wii to tlie 
|i«>4»pk* and ap|*arently lio not«Krnr. Then* an- iiininHkrats in the marshes 
at B4»n »*^»cour, .\lal>ania, on th«' ♦•a-^t -id«* »»f MnhlU* Uay. nor do they 
fKfur at Castlelierry, .\laliania, fifty niiU**! bark from th** coast. .A speci- 
men of thb^ form taken at Slidfll, I^Miisiana, is in tin* .National Mus^mhu. 

Lepus aquatlcus I'achman. 

-WAMI* KAUIilT. 
The northward limits of th»* ram.'*' «»f ihi- ral»l»it mark the lN»nndary of 
the l>ower Austral Z«>ne. Spt-rial «*tI"Mrt*- \vi*n* ma«U'. tli«'n-!i»n\ to di'tiT- 
mine the extent of its ranjre. It ocriipi*-. jiraetirally all of Misr-i-^sippi 
and the gn»ater |>art of Alabama, pn>hinvr np the Tennessiv Valley as far 
as ScottHlK>n>, Alabama, and n-arhe- a*- far ea.>-t in Tennes><'«* as llenry- 
ville, Ijiwremv County. It |»«*netrat»- exln-me >>e«tern < Jeor^ia into 
Stewart an<l Wel>ster Comities, and a lew inil*- east nf Pn'ston niii-ts the 
range of L. ymluntri*. It is a{>pan>ntly abs«-nt fn»m the innnei bate coast 
region of Alabama. 

*Quim1. N. Am.. I. I.. \Z\, l*-l'». 

+ It <>ccuw on the iiorthtTM (-(mixI nf Norili <'ari»lifm as far s^>uth at Iiv^i as H>«li» 
OMiiity. whi'iio» U lias Iwrn r»*iK>rt»«I !•> Hriiiil»'> '.Fmini. Kllsha Milrli.'ll S4-i.S<K*.. XXI, 

p. Vl, March. iyi».'»). 

t R. W. HiiiUh. In a Ust t»f th*- hinlsof KirkwinMl.Cifonria. iiiontion^ tli«» niu.Hkiuta9 
oc<ninin# rarely at that place « Wilson IJuU.. X, p. .'»!. I'JSJ). 
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Records were secured of its occurrence at the following localiti^ : 

TennesMe: Henry ville (reported to be found sparingly at this point, 
probably ranging up Buffalo Creek from the Tennessee River). 

Missisnppi : Michigan City (abundant). 

Alabama: Huntsville (common; three specimens); Scottsboro (reported 
scarce); Reform (abundant; five specimens); Auburn (common; six 
specimens); Castleberry (common; four specimens); Brewton (com- 
mon). 

Georgia : Lumpkin ( fairly common ; one specimen ) ; Preston ( reported 
scarce). 

Louisiana: Covington (three si)ecimen8). 

Lepus palustiis Bachman. 

EASTERN MARSH RABBIT. 

The western limit of the range of this rabbit is in the vicinity of Amer- 
icus, (Georgia. On Kinchatoonee Creek, a few miles west of Americus, 
Lepus aquaiicus is the prevailing species. L. palustris reaches the coast of 
Alabama, where it is abundant in the wet salt marshes bordering Mobile 
Bay. In central Georgia the same species Hves under a very different 
environment — in tlie comparatively dry, open swamps which are found in 
the shallow depressions in the pine forests. 

Specimens were secured at the following localities : 

Georgia : Americus, 2 ; Abbeville, 6. 
Alabama : Bon Secour, 2. 

Lepus floridanus transitionalis Bangs. 

TRANSITION COTTONTAIL. 

This form, known previously from New England, New York and Penn- 
sylvania, was taken on Brasstown Bald, in northern Greorgia. A single 
si^ecimen was secured, July 16, at 4,()00 feet altitude, and later two speci- 
mens, taken December 6 on the lower slopes near Young Harris, were 
received from a collector residing there. These have been identified by 
E. W. Nelson. 

Lepus floridanus mallunis Thomas. 

EASTERN COTTONTAIL. 

Tliis form occupies eastern and soutliern Georgia and reaches Alabama 
in the Mobile Bay region. Specimens taken at the following localities 
have been identified by E. W. Nelson : 

Georgia: Abbeville, 4; De Soto, 1; Americus, 1; Lumpkin, 2. 
Alabama: Bon Secour, 1. 

Lepus floridanus alacer Bangs. 

BANGS COTTONTAIL. 

This subspecies is found over the whole of Mississippi and the greater 
part of Alabama, and penetrates northwestern Georgia as far as the foot 
of the mountains. Whether or not it ranges on to the mountains was not 
determined. Specimens were taken at the following localities: 
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Gforgia: Tate, 1. 

Alabama: Hunteville, 3; ScottslKiro, 1; Auburn, 1; CastlelieiTy. 3. 

MiBsittsippi: Michigan City, 1 ; Holly Sprinjp*, 1; Fayette, 1. 

Lepus floridaniis meamsi Allen. 

M EARNS CX>TTOXTAIL. 

A specimen of this form was receivetl from a collector at High Cliff, 

Campbell CV>., Tenn. No ppecinienH were secured at other {MuntK in East 

Tennetwee, but this subsp(H;ies probal>]y rangi*s over the CuniUfrlaiul 

Plateau. 

Lynx ruffus ((iuldenstaetlt). 

EAHTERX LYNX. 

Lynxes are common on the upper slofies of Brasntown Bahl, Ger)rgia, 
wliere t lie dense rhododendron thicketM and rooky cliffs afford a congenial 
liabitat. A half-gniwn kitten was trap])e<l chmi to our camp at 4,:U)0 
feet and a larger individual, caught near the summit, broke away with the 
trap and was lost. Lynxes occur throughout much of the wildt>r partes of 
tlie South, but no other specimens were j^eiMinnl. 

Mephitis putida Hoitard. 

EASTERN SKTNK. 

Tlie large .skunks are quite generally diHtril)ut<Hl in the S^^uthern State's, 
but on account of the lack of 8{KM*imens the rang(*s of the two fonns 
occurring tliere i putida and elougata) can not Ix* defined. S|KM*imens 
nH.vntly examined from western Alabama ( Reform ) an* n'ferable to putida, 
though the skulls show some approach to elowjata in their characters. 
Tlie latter form occurs in eastitrn ( ieorgia and on thecna-^^t of Alabama and 
Missbttippi. 

Sjjecimens liave been examined as f<»llows: 

TennfEsee : High Cliff, CamplKill County, 1. 
Alabama : lieform, 3. 

Spilojcale putorlus (Linnaiis). 

ALLEiillENlAN SinnrKD SKINK. 

Tliese little skunks are much h'sscfanmon in tl»e South than their lar>]^»r 
relatives, and in many places an* unknown t«> the n*.-idt'nts. Hcconis were 
securer! of tlieir occurrence' at the following: I(H'alitifs: 

Georgia: Brasstown Bald, Towns County (<"onunon, 1 s|iecinuMi, 4,uo0 
feet alt.); Grassy Mountain, ea**t of Jhsjmt (n'p4irted roniinou). 

Tenur$tee : High Cliff, Campl)ell County (1 s|KTiincn ) ; Briifville (re- 
(K)rted scarce). 

Alabama : Reform ( reiK>rted ) ; Ca.«tlel)erry ( n*|M>rt<'d ). 

Putorius noveboracensis Emmons. 

NEW YORK WKASKL. 

TIlis 8{»ecies is common in the mountains of North Caroliiui and tiicre 
are numerous rec<>nls from that State. Rhoad'^ says it is n'portnl to Ije 
Common in West Tenm'ss^i',* but giv<*s no detinitc n^'ords, nor an* there 

• Proc. AcaO. Nat. Sv{. Phila.. isuii, p. i«^. 
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any records of the species from farther south than North Carolina. A 
skin, without skull, taken at High Cliff, Campbell County, Tennessee, has 
been received by the Biological Survey. 

Weasels were reported to me as occurring rarely at Reform and Castle- 
berry, Alabama, but whether of this species or not is uncertain. Reports 
have been received also from W. J. Hoxie, of the capture of a weasel at 
Quitman, Georgia, and another near Savannah. These should doubtless 
be referred to P. peninsulae. 

Sorex fumeus Miller. 

SMOKY SHREW. 

This species, known previously from as far south as Roan Mountain, 
North Carolina, was obtained on the summit of Braastown Bald, Geor- 
gia (one specimen, c?, July 16), and at High Cliff, Tennessee (one speci- 
men, 9 1 August 21 ). The specimen taken on Brasstown Bald was trapped 
in a dense growth of rhododendron, at the base of a cliff, at 4,700 feet 
altitude. The one from High Cliff was caught at 1,000 feet altitude, in a 
damp, heavily-timbered ravine, near the base of the north escarpment of 
Pine Mountain. 

Sorex longlrostiis Bachman. 

CAROLINA SHREW. 

This diminutive species is very rare in collections, and has been recorded 
from only a few localities, in North and South Carolina. A specimen 
recently received from Young Harris, Georgia, is the first known from 
that State and extends the known range of the species into tlie Upper 
Austral Zone. The tail of this specimen measured (in the flesh) 32 mm., 
and the hind foot 10 mm. Another specimen in the Biological Survey, 
from Bicknell, Indiana, indicates that the species ranges into the Missis- 
sippi Valley, 

Blarina brevlcauda (Say). 

LARGE BLARINA. 

A single specimen of this shrew was taken, July 20, in a wet meadow at 
Young Harris (altitude 1,900 feet). It is intermediate between hrevicauda 
and carolinensiSf but seems nearer to the former. Its skull is about the 
size of skulls of hrevicauda from the District of Columbia, but in external 
measurements it is somewhat smaller than those specimens. 

Blarina brevlcauda carolinensis (Bachman). 

CAROLINA BLARINA. 

Although recorded from lx)th Mississippi* and Texas,+ tliere appears 
to l)e no published record of this shrew from Louisiana. I took four 
specimens in the State in January, 1908 — three at Natchitoches and one 
at Mansfield. 

Blarina parva (Say). 

SMALL BLARINA. 

This species apparently ranges quite generally through the Southern 

• N. Amer. Fauna, No. 10, p. 14. 1895. 
tN. Amer. Fauna. No. 25. p. 207. 1905. 
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HtmieSf but records of its occurrence are few and pcattering.* A single 
specimen was taken at Belcher, Louisiana, February H, 1908. 

Scalopus aquatkus (Linnseus). 

EASTERN MOLE. 

Moles are quite jcenerally distributed through the Southern States and 
are particularly numerous where tlie soil is light or sandy. On Brasstown 
Bald, (leorgia, their ninways were seen frequently all the way up the 
slope inym the base Ui al)out 4,500 feet altitude. 

Ret!<jnlM are at hand of their occurrence at the following lo<?alities: 

Kentucky : Barbourville (scarce; few runways !«en). 

Tfnne$Mee : Briceville (reported to occur); Walden Kidge, near Soddy 

(scarce). 
Alabama: Huntsville (common; one specimen); Auburn (scarce); Cas- 

tleberry ( scarce ) ; Bon Secour ( scarce ) . 
Georgia: Young Harris (common; five 8i)ecimens); CVawfonlville (one 

specimen ) ; Americus ( ('^>mmon ). 
Louisiana: Shreve|>ort (common; thnn.* sijecimens); ("larks (one siH»ci- 

men ) ; Natchit4K!hes ( one sjjecimen ). 

My Otis ^risescens Howell, t 

(JRAY BAT. 

.\ large colony of these bats inhabit Nickajack (.'avi', near Sliollinoinxl, 
Tennessee, where I secure<l a serie:* of 81 sfitK'iim'ns on August 'M. The 
species has been taken also at Marble Cave, Stone County, Missouri, and 
at Twin Cave, near Mitchell, Indiana. It will probably lie foun<l in most 
of tlie large ca\'es in Tennessee, Kentucky, an<i other southern States. 
TlM*re is said to lje a cave near Lim Hock, Alabama, inhahite<i by largt; 
iiumljers of bats— probably of this sjiedes. 

Myotis subulatus (Say). 

SAYS BAT. 

A single Specimen of this bat, taken .\pril i>, V.K)*.i, in a cave on Ivy I>og 
Mountain, near Young Harris, (itM)rgia, has Immmi nHviv<Ml hy the Biologi- 
cal Sur\'ey. This is the first re<M>rd of the s|KTit*s from tin* State. 

Pipistrellus subflavus ( F. Cuvier). 

<iK(>R«iIAN BAT. 

This is one of the most abundant and wid«*ly distrihiitrd hats in the 
S4>uth. SiH.»cimens wen» taken at the following: localiti*'.-^: 

Tenne$»ee : Briceville (6, August 14, 17, IS); Snldy (2, Angn.>^t iV)). 
Georgia: Young Harris ( 1, July). 
Alabama: Htmtsville ( 1, S'ptend)er H). 

Eptesicus fuscus (Ik>anvois). 

LWHiK BROWN RAT. 

Although of wide distrihntion in th«» I'nittMl Stat*'.^, then* are few nronls 

•See N. Amer. Fauim, No. 1(». p. 1^. \s^'k 

f For original description. !(co I'ruc. Biol. Hoc. WaKh.. XXII. pp. -1&-47. \\M). 
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of its occurrence in the Southern States. Specimens were taken at the fol- 
lowing localities : 

Virginia: Tazewell (common; 1, August 4). 
Tennessee : Soddy ( 1, August 25). 
Georgia: Young Harris (2, July 10). 

Laslunis borealis (Muller). 

RED BAT. 

Thin bat ranges over most of the Southern States, and in many places 
is very common. Specimens were taken at the following localities: 

Georgia : Young Harris (1, July 13). 

Tennessee: Briceville (2, August 18); Coal Creek (1, August 19). 

Nycticelus humeralis (Rafinesque). 

RAFINESQUE BAT. 

Specimens of this southern species are in the Biological Survey Collec- 
tion from the following locaUties : 

Alabama: Castleberry (1, October 12); Bon Secour (1, October 19); 
Greenslmro (1, July 30, 1892); Point Clear, Mobile Bay (3, April 19, 

20, 1892). 

Corynorhinus macrotis (Le Conte). 

BIG-EARED BAT. 

Although this species apparently does not range north of tlie Lower 
Austral Zone on the Atlantic coast, it pushes up into the mountains to the 
upper edge of the Upper Austral. It has l)een recorded from Weaverville, 
North Carolina, and from the Pink Beds, IMsgah Forest, at 3,300 feet.* 

I found the species in August at Burkes Garden, Virginia, at 3,200 
feet altitude. An examination of four large caves and several small 
ones in this valley resulted in finding only ten or fifteen bats of this species 
in one of the larger caves. These caves are all in open pastures, the 
entrances being circular depressions in the surface of the field. The cave 
in which the bate were found was moist and cool, but contained no water. 
A single si)ecimen of this bat was taken on Monte Sano, near Huntsville, 
Alabama, at an altitude of 1,000 feet. It was roosting in a small stone 
gate-house and was di.sl<Mlgt»d by a smudge built in the house, the anoke 
cau-sing it to fall to the floor in a semi-con.scious condition. 

Si)ecimens of this bat from the following localities have been examined : 

Virginia: Burkes Garden (5, August 7). 
Georgia: Young Harris (1, March :K), 1909). 
Alabama : Monte Sano, near Huntsville (1, September 5). 
Mississippi : Wei?tville (1, head only, U. S. N. M. Coll). 
Loitisia7ia: lx)bdell (1, March 4, 1903, U. S. N. M. Coll.); Tallnlah (2, 
February 23, 1905). 



*H. C. Oberholser. Mamm. West. North ('arolina. p. 9. 1905. 
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NEW GENERA, SPECIES AND SURSPECIES OF FOR 
MICARIIDiE, FURNARIID.^, AND 
DENDROCOLAPTIDiE. 

BY ROBERT RIDGWAY. 

[By permiaBion of the Secretary of the 8mithM>nian Institution.] 



Megastictus gen. nov. {Formicariidx.) 

Relate<i to PygiptUa Sclater an<l Thamnisies St-later and Salvin. Differ- 
ing from the former in liavinf^ the tail twu-tliiniH an Innj; a^ wing and 
ninch ronnded or gradaated (inKtea<l of much le^^n than two-thinln a8 lr>ng 
and tnmcated); from the latter in relatively Hmaller bill (dintana; from 
ncMstril to tip of maxilla less than length of middle Uh* without claw) and 
very different coloration. 

Type. — Myrmeciza margaritala Sclater. 

(M^«t, large; ^rucrStf marked, spotted.) 

Myrmopagis gen. nov. ( Formicariidur . ) 

Related to Myrmotherufa Sclater, hut differing in relatively much Umger 
tail (much more than half to more than two-thinln an long an wing), 
much 8t4iuter and relatively nhorter and less depressed bill, the a<lult 
maieH neitlier 8treake<l nor plain gray nor t^laty. 

Typf. — Myrmothera axillaris Vit»iilot. 
(M^if^y an ant; wa'yli^ a trap. ) 

Rhoporchllus gi*n. nov. { Fonnicariidir.) 

Related to Drymoj)hila Such, but with nontril Hlit-likeaml very bmadly 
operculate, rictal hrintlen ol^nolete, featherH of chin and forehead without 
trace of terminal seta^, tarnuH nearly half as long an wingan<i with plantar 
flcntella very diHtinct <)n lK)th nides. 

Type. — Formicivora nperiosa Salvin. 

(*P(^ (*p*nr^), luwh, underw<MKl, bnisbwfMNl; 6pxiy<oij a wn'n. ) 

Myrmorchilus gen. nov. ( Formicariidie.) 

Related to Rhoporchilus but rictal bristh'H obvious, teathersof chin and 
forehead with diHtinct tenninal setw, tarniM twice as long an middle toe 
UH-Pboc. Biol. Soo. Wash.. Vol. XXll. 1900. (69) 
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without claw, and plantar scutella indistinct; differing from Drymophila 
in having nostrils slit-like and very broadly operccdate, tarsos nearly half 
as long as wing, and other characters. 
Type, — Myioihera strigilata Maximilian. 
(M<V>Mn(, an ant; 6px(^os, a WTen.) 

Myrmodems gen. nov. (Fonnicariidss.) 

Related to Myrmeeiza Gray but tail much longer (more than five-sixths 
as long, sometimes longer than, wing, bill more slender, nostril larger 
and more longitudinal, and forehead more densely feathered, with feathers 
more compactly webbed, more decumbent; style of coloration very dif- 
ferent. 

Type. — Myiothera loric<Ua Lichtenstein. 
(M<V>M^(, an ant; ddpta, I flay, cudgel.) 

Contains also: Myrmoderns cinnamomens (Gnielin), Myrmodems rufi- 
caudus (Maximilian), and Myrmodems (Uroihorax (Boddaert). Myrme- 
dzapelzelni Sclater and M, hemimeUenus 8clater, which I have not seen, 
may also belong here. 

Pharaostlctus gen. nov. {Formicariid«.) 

Related to PhUgopsis Reichenbach but differing in relatively much 
longer tail (nearly as long as wing), scant loral and frontal feathering, 
rounded nostrils, partly nude malar region, more sharply ridged culmen, 
and other characters. 

Type. — Phlegopsis macleannani Lawrence. 

{Salvia f 1 display, exhibit; o-thctAs, marked, spotted.) 

Hylophylax gen. nov. {Formicariidse .) 

Agreeing with Pithy s Vieillot, Anoplops Cabanis, Rhegmatorhina Ridg- 
way, Phlegopsis Reichenbach, etc. (and differing from Hypoenemis 
Cabanis), in having the second phalanx of middle toe partly united to 
outer toe and the acn)tar8ium fused (not scutellate) but differing from the 
first in absence of crests and very different character of nostrils, from the 
second in feathered orbital region and other characters ; nearest SckUeriaf 
but differing in relatively much shorter and broader bill and very different 
style of coloration. 

Type. — Conopophaga nxvioides Lafresnaye. 

("TXi;, a wood, forest; 0<JXa^, a watcher, guard, sentinel.) 

Oropezus gen. nov. (Form%cariid:F.) 

Relate<l to Orallaria Vieillot but tarsus half as long as wing (instead of 
less), more distinctly scutellate, the inner edge of planta distinctly con- 
volute; bill more slender; upi)er parts not squamated. 

Type. — Orallaria mfula Lafresnaye. 
("OpoSf mountain; re^, walking.) 
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wing ; and nostril and nasal operculum uncovered for much the greater 
part. Related also to Synallaxis Vieillot, but with 12, instead of 10, 
rectrices. 

Type. — Synallaxis erythrops Sclater. 
{&KpoSf pointed; dpxt^ot, a w^ren.) 

Hyloctistes gen. nov. (Fumariidas,) 

Reljited to Philydor Spix but bill relatively much longer (expoHed cul- 
men longer than tarsus). Difiering from Automolus in more extensive 
cohesion of anterior toes, the basal phalanx of middle toe wholly united 
to both lateral toes. 

Type. — Philydor virgatus Lawrence. 

("TXiy, a wood, fort^st; ktIvtvis^ a settler.) 

Rhopoctites g(;n. nov. {Fumariidse.) 

Related to Automolus Reichenbach but bill much stouter, less com- 
pressed (its width at latero-froiital antite nearly equal to its depth at same 
point), distinctly uncinate; shafts of rectrices more rigid at tip. 
Type. — Philydor rufo-brunneuB Lawrence. 

( 'P(i^ Cpunrbi)^ bush, underwood, brushwood; /rr/riyt, a colonist, 
inhabitant. ) 



Automolus cervinis;ularis hypophsus subsp. nov. 

Type from Guayabo, Costa Rica (Rio Rc^ventazon). No. 209,532 U. S. 
Nat. Mus. March 19, 1908. Adult male. Museum-Zeled6n Expedition, 
Francisco Basulto, collector. 

Similar to A. c. rervinigulariH but coloration decidedly darker, espe- 
cially un<ler parts of Ixxly ( which are isal)ella color medially, darkening 
laterally into det^p bulfy olive and contrasting strongly and abruptly with 
the buft' or oclirawous-buft* of throat. 



Acrorchilus erythrops s:riseigularis subsp. nov. 

Type from San Antonio, Rio Cali, n. w. Colombia (altitude 5,800 ft.). 
No. 20,673, coll. E. A. and O. Hangs. Adult male. November 4, 1907. 
Mervyn G. Parker, coUec^tor. 

Similar to A . erythrops rufigenis ( Ijiwrence) of Costa Rica but mfons of 
head much more extensive, involving whole of occiput and nape, and 
color of under partes very difTerent, the chest being mouse gray, paasing 
through nearly ash gray on throat into grayish white on chin, only the 
flanks and under tail-coverts l>eing light olive-brown or bnffy olive (the 
general color of under parts in A. e. erythrops Mid A . e. rufigenis). Differs 
fnnn A. erythrops erythrops in color of imder parts and in different color 
(bright cinnamon-rufous instead of russet brown) of middle pair of 
rectrices. 
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SyaalUuds albescens hypoleuca milinp. nov. 

Tjfpf from Nati, Oxrl/s Panama. No. loO,K14 U. S. Nat. Miih. March 
.11, IHHil. IIoy<lean<l r.iix. 

Himilar to 6*. a. latitabnnda BaiiKM )mt uiiik^r part^ (including client ) 
m'arly pun* white (only tlie up|ier lateral |K»rtion of client very faintly 
tini^iMl with |Mile hniwninh gray), pawing into |>ale huffy hn>wn or liglit 
wood bruwn on under tail-(^vertH ; general color of up|)er {mrtn lighter 
ami more huffy hn>wn. 

Dendrocolaptes validus costaricensis milinp. nov. 

Typf from I.4iguaria, Santa Maria de Dota, (>»«ta Kicra. No. 210,;^) 
U. S. Nat. MuH. Adult male. June 4, 11H)S. Francinco Banulto. 

Similar to I), r. validtuf (from Statt^ of Santa Marta, Col<»mhia)* 
but cbedt le»ft(diMtint*tly Htn'aktNl or with Htreakn le?^ n*gular ( hn>ken along 
edgi*K by black dotn or hari*) and under part*< much more extensively 
barre<l. 

Xiphorhyiichiis fiavigmater yucataiieiisis Hul)9<p. nov. 

Typf frxHii Temax, Yucatan. No. lUt>,lft>*J \\ S. Nat. Miw. Adult male. 
iMvuilier, 18H4. (ieo. F. (iaumer. 

Very nimilar in coloration to A'./. vientnUiy nf wt»j*t«»rn Mexi<i», hut 
throat always immaculate pale huff; much paler and grayer than A'. /. 
Jlatigaatrr. 

Xiphorbyiichiis pimctiguUi insolitus Hul>Hp. nov. 

Type fnini (?a8caj41,C<H*l^, l^anama. Nt». l.">o,l>*27 V. S. Nat. Muh. Adult 
female? Febmary 13, 188)). Iley<le an<l Lux. 

Similar to A', p. punciigula hut color of pileum and Imck much darker, 
ilie latU^r bn>wner ( nearly clu^stnut-bntwn ), and general i*olor of under 
pHitii mwh browner (browiUHli olive instead of gretMiish olive). 

Xipliorliyiichus lacrymosus rostratus milisp. nov. 

Type from Hio Dagua, northwestern (%»lomhia. N(». 24,257 Fiehl 
Museum of Natural History'. Adult niaU*. 

Similar in c*oloration to X. I. larhrj/uuntuH hut hill much stouter, n*la- 
tively much <kH;|M*r, with culmen strongly convex or arclMHl, insteail <»f 
i»traight for most of its length, l^ength (skin), 215 mm. ; wing, 121 ; tail, 
91; culnK*n, from base, .'{8; depth of hill at nostrils, alxmt 10; tarsuH, 24; 
nild<lk* toe, 20. 

Pkolaptes afflnis neglectus sulisp. nov. 

Type from Coliblanco, CohU Kica. No. H)i»,r)82 V. S. Nat. Mus. Adult 
mak\ May 0, llH)o. K. Kidg^ay. 

Similar to P. a. affinis hut stripes on under parts l>n»ader, mon* distinct 
on iMwterior |M>rtions; chin and thnmt nion* deeply huff, always more so 
than stri|)efl on under parts of Ixxly. 

*The8ftnU Marta binl pn)ljiibly iUk*» not. Iiowover. n>|)rt*s«>iit tru«* I), validus, t\w 
type locality of which In eaKtent Peru. 
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Campylorhamphus chapmanl sp. nov. 

Type from unknown locality in South America. No. 43,296 Am. Mns. 
Nat. Hist. 

Somewhat like C. pusiUus (Sclater) but streaks on under parts, as well 
as those on pileimi and hindneck, broader; color of back lighter and 
more olivaceous; chestnut of wings and tail decidedly lighter, and bill 
smaller and more slender. Wing, 103 mm.; tail, 93; culmen (chord), 
54 ; tarsus, 21 ; middle toe, 18. 

Myrmeciza* zeledoni sp. nov. 

Type from Guayabo, Costa Rica. No. 209,558 U. S. Nat. Mus. Adult 
male. Marcth 7, 1908. Mu8eum-Zeled6n Expedition. 

Similar to M. immaculatus (Lafresnaye), of auitral Ck)lombia, but wing 
and tail much shorter, forehead much more scantily feathered, bill much 
larger, general color of adult male much deeper black, and white margin 
to wing much broader; adult female less rufescent above, tail more black- 
ish, chin, malar, suborbital, and auricular regions blackish, and chest 
and foreneck brown instead of grayish. Adult male (tyi)e): Wing, 76 
mm. ; tail, 74; culmen, 24.5; tarsus, 34; middle toe, 23.t 

Myrmeciza berlepschi sp. nov. 

Type from Chhnbo, western Ecuador. No. 97,774 U. S. Nat. Mus. 
Adult male. November, 1882. J. Siemiradzki. 

Similar to M. zeledoni^ from Costa Rica, but the adult male with much 
more white on anterior portion of wing, nearly the whole of the leaser 
covert area being white instead of the anterior margin only. Adult male 
(tyi)e) : Wing, 8:^ mm.; tail, 70; culmen, 24 ; tarsus, 36.5 ; middle toe, 22. 

This species apparently occurs also in Central Colombia, since Messrs. 
Von Berlepscli aud Taczanowski compared specimens from Chimbo with 
others from Bogota and pronounced them identical (Proc. Zool. Soc. Lond., 
1883, p. 565). Thamnophilus immaculatus Lafresnaye, of which I have 
examined three adult males and one adult female from the Lafresnaye 
collection in the Boston Society of Natural History, is, however, a very 
dift'erent bird, and consequently authors have erred in identifying tlie 
specie^ from western Ecuador and Costa Rica with T. immaculatuB. 



* I am unable to fin<l characters justifyinff the recoffiiition of a genus MyrmeUuUi, 
ns <1istinKuishc<l from Myrmeciza, and therefore place the present bird and its near 
allies. M. berUpschiand M. immaculata (Lafresnaye). in the latter. IIffrmeUute$ law- 
rencii Salvin and Godman is the immature male (in second year?) of Oymnocickla 
chiroUuca and M. corvinwt l^wrcnco (= M. ceUrus liangs) is the same of 0, nudieej^$. 

-f Measurt>nionts of tlie typt^ of M. immaculatus arc as follows: Wing. 82; tail. S4: 
culmen, 20; tarsus, 33; middle toe, 21. 
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NEW RECEST CRIXOIDS FROM THE INDIAN •XXAN. 

BY AUJJTIN HOBAKT «;L.lkK.» 



At the suggi'Stion of Dr. F. A. Bath-r. th^ Ir -iLin Mrir^urr* r^* 
fiitrusttHl to me for rtudv the iriagr.in'^^'r-: ^.li-rtiori of r-t>rr.: 
crinoidi* brought tog»rther a.* a r*^iill *.-f :?.- -j^-rati'r- •>' th- 
R4>3*ul Indian Marine Survevinjr rft^-amrr /•-r^^'^r' -. (yri-r.z.n 
sl» it <1<K« the region from the Malay P^nxn-ula v> :r.- P- r-:.*:. O i.f , 
the coUectwm is one of •'Xtraorfiir.arr ir;t*-r-^t. f'-r 'v it.- a:-: th- 
w«*ft»tward extension of many Ea.-t Ifi'Siar. ;?-::• rra. f-h,:. '*- .vn^r- 
ately traced, and it is possiKK- ^/ f^iirr: a v*ry rl-ar '^-*^.r.r*-f»t v-f 
the prr>gre«sive diminution in int*r.-:\v .f :;.» •*■',:,•;• rf^;!ly rl* h 
East Indian fauna as one trav*-!?? w»-tw:ir'i. 

Most of the species in th*- ft^li'r^ti'.r. ar- r* ;.r»^:rit»-i r^y larK- 

seriet*, and there is an zi^tXi'vAiUiVLXy *»fX:.]f.'X» r-jir ntation 

of tho8«.' very small form? «^i ^-r.ri:n:'i: ::. \\.- Vlirt, whi'h rxp- 
frequently disijosi'f] of in puf/ii.-r.'-'i r» jj»'r..- .i- * "ir.ii' ^ltir;;I^»^- 
younK,'' graphically bringir.;? • i.t v.- tK'.r-/:;rf.:i'— with whirh 
the collectors of the //ir^^'V/'/*''* j^rf- '."::.• •! *:.- :r Iri'-^r^. 

I wish to n*coH my niipP-^i-jTi'.: "f :: • u'r»:i* kiri'lr;*-- -}:o\\ii 
me hy Dr. F. A. Bath»r ai.'i Dr. N. Ai.af.'Lii-- «»f i},. Iiiiiinii 
Mus4'um in entru^ftinK to ki* ;t ".!•'•!•»;. *'f -»i'h Kr*Jil iut'p-t 
and impcjrtanci' a?* is tliiit of i\r It," ^f^'ptfo:. 

The ci)mplet»* n-i>r>rt n|ori il,i- < t,\\**\u,\, \\\\\ \^- \)\\\,\\A\**\ l»y 
the Indian Mus4*uni in tlii-ir s. ri- * ••[ luoiio^'rnplj- «l'aliii;: with 
the Indian fauna. 

F^Miiv ZY<fOMKTl:II».i:. 

f.fN>- K» I'I'K KIN' - V II < ar!i"Tit» r 

Hudiociinus minor -p. ik'V. 

Typ^. — C'at. Nm. 711'. = " .-' Iit<liaii Muhmhh, frnm th«* An<lanian 
IhIhikIh. 

* PiiMiAb*'*! with th*> pi-riiiiii!>ifiii of t)it> .SufK*rifit*tMl^iit of the Indian Miuwum. 
ralcutu. 

11— P«oc. Biol. s*jc. \Va.«ii.. Vol. XXII. law. (75) 
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Ceiitro-dorsal a thin disk, the bare flat dorsal pole 1 mm. in diameter; 
cirnis sockets arranged in a single marginal row. 

Cirri xii, 12, 5 mm. long; first two joints twice as broad as long, tliird 
half again as broad as long, fourth twice ajs long as broad ; following joints 
very gradually decreasing in length, the antepenultimate being about one- 
third again as long as broad ; third and fourth joints strongly ** dice-l)ox 
shapcni,'* fifth and sixth slightly so, the following with practically straight 
edges; cirri proximally almost round in cross-section, after the fifth joint 
becoming laterally compressed, and therefore broader in lateral view; no 
dorsal spines or projections ; opposing spine median, small, scarcely equal- 
ing one-fourth the diameter of the penultimate joint in height. 

Arms and pinnules as in Eudiocrinus ornatu8y the overlapping of the 
brachials and pinnulars being moderately markeil; arms 15 mm. long. 

Color (in spirits). — White. 

Family HIMEROMETRID.E. 
Genus DICHROMETRA A. H. Clark. 

Dichrometra aranea sp. no v. 

Type.—G&t, No. ^V* Indian Museum, from 8° 5F 8(K^N. lat., 81° IV 
52^^ E. long. ; 28 fathoms. 

This new form is nearest to D. finachii from New Britain ; it diflfers from 
that species in having somewhat fewer cirnis joints (53-66), and in having 
Ps nearly or quite as long as P2, while the joints in the distal portion of the 
proximal pinnules are much elongated, instead of subequal, slightly longer 
than broa<i as in finschii. The lower pinnules an? comparatively slender, 
but slightly stiffened ; P2 is about as stout as Pi, and 2 mm. longer. 

Color (in spirits). — Light brownish yellow. 

GENU8 C\XLOMETRA A. H. Clark. 

Cyllometra mollis sp. uov. 

Type, — Cat. No. 15F, Indian Museum, labeled, with a question mark, 
Kurrachi. 

Ontro-dorsal dLscoidal, thin, the polar area flat, 2 mm. in diameter; 
cirrus sixjkets arrange<l in one and a more or less partial second crowded 
row. 

(yirri xx, 20-22, 10 mm. long; first joint short, second and third about 
twice as broad as long, the remainder very slightly broader than long 
l)ecoming almost squarish on the terminal hva or six; second and fol- 
lowing joints with the distal dorsal edge produced and finely spinous, this 
projection progressively narrowing distally, at the same time very slowly 
moving to a more proximal iK)sition, after about the eighth becoming a 
pair of small subtenninal tul)ercles, which on the last five to seven joints 
give place to small median tul)ercles ; opposing spine much larger than 
the spines on the preceding joints, triangular, the apex terminal to nearly 
median, in height reaching to one-half or rather more of the diameter of 
the {)enultimate joint ; terminal claw very slightly longer than the penal- 
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timate joint, moderately Rtoiit and moderately curved basally, becoming 
more Hiender and less curved distally. 

Ra<lial8 about even with the edge of the rentro-dorsal ; i Bri oblong, 
about three times as broad as long, not in contact basally; iBr2 (axillary) 
pentagonal, about twice as broad as long, the lateral edges about half as 
long as those of the i Bn, making witli them a very obtuse angle ; i Br 
series and lower brachials with a slightly indicated rounded median can- 
nation. 

Arms 10, 65 mm. long, resembling those of C. informis, to which this 
sfiecies is most closely related. 

Pa al)sent; Pi small and weak, 4 mm. long with fourteen joints, the 
first short, the second squarish, the following gradually increasing in 
length, becoming twice as long as broad distally; joints in the distal third 
With the distal edges armed with fine spines; Ps 18 mm. long, stouter 
tlian Pi, though of the same proportions, with seventeen joints, which 
liecome squarish at the third and twice as long as broad tt^nninally; 
second and following with a few spines on the <iistal edge; Ps mm. long, 
basally as stout as Pj, but not tapering so rapidly, and then'fore less deli- 
cate distally, with fifteen joints, the distal elongate<l; p4 4 nmi. long, not 
so delicate as Pi, with ten joints; }\ 3 mm. long, following pinnules 
incn'asing slowly in length, ttie distal pinnuh^ lK*ing 7 mm. long, 
slender, wiUi elongate<l joints. 

Color (in spirits). — Brown, the perisome darker. 

Family TROPIOMETRIDiE. 

(iKSVt^ ('ALO.METRA A. H. Clark. 

Calometra maf^ifica np. nov. 

Type, — C'at. No. loA = "V^ Indian Museum; Malay ArchijX'lago, KiO 
fatlioms. 

CVntfo-dorsal hemispherical, the ban* iM)lar an?a convex, 2 nun. in 
diameter; cirrus sockets arrangi*<l in two or thn-e rlosely crowde<l irregu- 
lar marginal rows. 

Cirri XX, 41-48, 40 mm. long; first cirrus joint sliort, the next two 
about twice as broad a« long, Uw following? jrraduaily in('n'it*^ing in length 
to the fifth or seventh, which is alMnit <>nc-thinl broader than long; fol- 
lowing joints similar to almost the middle of tlie cirrus, at which ]N)int 
tliey l)egin to de<*rease gradually in lengtli, U'ing twi(v as broad as long 
in the terminal {Mtrtion; at atxiut the ei^^htli joint the median |M»rtion of 
the distal dorsal iMlg<» U'gins to project in a snndl A-shaiK'd spine; thin 
very slowly incn-ases distally. the whole «lorsaI surface f>f the joint U'coin- 
ing roundeti-carinate an<l rising sonu'what at the same time, until in the 
terminal thinl the cirrus j«>ints U*ar broad spatulate carinate pnKx*ss4's, 
espial in height to alM>ut one-third their diameter; op|M>sing sj>ine tri- 
angular, similar in shafx* and si/x' t<» the spine on the )>n^-«Mling joint, 
blunt, the a|H*x tenninal. ari.-ing from the distal two-thinis of the jH'n- 
nltimate joint, al>ont e<|nal to half the diameter of the {lenultiniate joint 
in lieight ; terminal claw conical, e<pial in length to the |>i*nultiniate 
joint, stout, Hiightly <'ur\-<Nl. 
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Disk completely covered with a pavement of rather small roundeil 
plates, those iij the angles of the calyx between the division series bearing 
conical procc.»»>es in their centers; this calcareous covering is not closely 
Qiiited to the perisome Ijeneath, except along the ambulacra, but draws 
away from it in drying; ambulacra with side and covering plates highly 
develof>ed. 

Ends of the basal rays visible as small, though prominent, tulx^rclee in 
the angles of the calyx ; radials even with tlie centro-dorsal, but over tlie 
ends of the basal rays extending upward in a narrow shghtly wedge- 
shaped (base upward) process, which ti^rminates distally in a spatulate 
process lietween the lateral e<lges of the i Br2; i Bn short, slightly traiH»- 
zoidal, not in c<^ntact basally, about four times as broad as long, rather 
strongly convex dorsally, with a rather prominent narrow rounded 
median ridge; i Br2 (axillary) pentagonal, nearly or quite twice as broad 
as long, the lateral e<lges slightly shorter than those of the i Bn, making 
with them an obtuse angle, with a narrow rounded median ridge similar 
to tliat on the i Bri in the proximal half; ii Br 2, with the rounded 
median ridge much less prominent than on the i Br series. 

Twenty anns al>out 120 mm. long; first brachial small, wedge-shape<i, 
twice as broad a< long exteriorly, almost entirely united interiorly ; 
second brachial considerably larger, irregularly quadrate, both usually 
with a slight trace of a rounded median keel; third and fourUi brachials 
(syzygial pair) oblong, half again as broad as long; next four brachials 
ol)long, twice as broad as long, with a low tul)ercle in the proximal half 
of the me<lian line; following two or three brachials wetlge-shaped, the 
following triangular, about as long as broad; ann tips not p^eser^'el^. 
On the lower part of the arm traces of tubercles are found on alternate 
si<le,M of the uiwlian line ; the i)roximaI third of the arm is somewhat com- 
presstMl laterally, and bears on either side a shallow lateral groove. The 
arms increase* slowly in diamett»r up to about the twelfth brachial ; from 
the fourth onward the brachials have nuMlerately projecting finely spinous 
distal e<lges. Syzygies occur b(»t\veen the third and fourth brachials, 
again l)etween the eightt^nth and ninete(uith (rarely the seventeenth and 
eightt^enth or twentieth and twenty-first), and distally at intervals of four 
to nine (usually six to eight) obliqr.e nmscular articulations. 

1*1 8 mm. long, slender and weak, with twenty joints, tlie first broad, 
slightly wedgt^-shaiHMl, about twice as broad as the length of its proximal 
edgi', pro<luci*d distally int4) a high rounded carinate process ; second 
joint longer, half again as broad as long, bearing a large fan-shaped cari- 
n&te process with a scalloped or dentate distal edge ; third and fourth 
considerably less in diameter than the s<*cond, slightly longer than broad, 
with strong oblong carinate pr()ces.si»s ; following joints non-carinate, 
slowly increasing in length, iK-coming twice su^ long as broad in tlie 
ti^niiinal i)ortion ; after the second joint the pinnule is rather sharply 
triangular; in the distal half the joints project somewhat over tlie banefl 
of the succtMMling joints at the angles of the prism, this increasing toward 
the tip when' the ends of the joints overlap all around and are more or 
less spinous; Tj 14 mm. long, slender, but stiff, with twenty-one joints; 
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tin<t joint broad, mboot twice m» wi«ie «s iti^ proximml •iiAmetrr. r«xin«ie«iij 
carinate di^tally ; second jriint wwice-^hapeii. aU^ot feis hr^m^i as^ l«>ne 
proximal ly, mith a thin caiinaU: pmtft!^ abi>ct twice a^ hnio^i a.^^ hizh 
distally ; thinl one-thini longer than (»n'a«i. ^n-^jdy carinatf •li^tally. 
but the oariiiation not qnite :»> high a.- tiiat •»» thp prvc^ilinsr j<Hnt ; f'.Kirth 
twic-e a}< long 2» bnmd, carinate d^^tally lik** the tliird ; fo{l«>winir joint* 
alioiit two and one-half tinwv a^ loni; a.<> biv^l. -lightly k»nser in t^ie 
t4*nninal part ; the pinnnle L* i«tn>niHy «tylif»»rTii. tl*- j»»ir.t> ^*'in^ m«>re **t 
!«•.•** pHMbuxNl anteriorly at tlit* antrV* **i tli»- pri-iii in tli»* <*hafie «»f a *pine 
iiverlapping the l»at«v i»f tlie :«fKitv«iin$r j« iiit-: tli*- •It'tAl •-n-l* *A the 
jointH are flomewhat proniir.*'nt and finely o7ait«Ki.o. thi* X^^-^Huium more 
pmnounced dii<tally ; V% 15 mm. l«>ni;. similar ti» Pi. tli**<iirti v*'ry *lizbtly 
Mt«iuter; 1% 14 nmi. long: \*i \'l mm. I«»iit?: W 1** mm. I>*nsr. nmilar t^» 
\\ but with prriportionately «4imewliat l<>n2»-r j«'ii;t/*. which in tlie dLtal 
|»i»rti'»n have more expamle*! en«U ; f*4 ha^ fifi»fn j«»int-: P: lo nmi. 
Inni;, »<lightly Mt«»nter than P«, with aU*ut th*' ^ann- nnml«^r <»f joints, 
wliirh an* pro|K»rt innately ratlier A\**tX^t\ P« t* mm. l«injr, st«.iit»-r than 
P7. eypt-^'ially on tlie thinl, fourth and fifth joints, non*' nf wbirh are 
more than twicv a8 long a?* I»nia«l ; following pinnult^ of th«' -am** length 
and in gi*neral similar ; th<* thinl — ?*-venth joints an* ?^»mewhat >»n»a<l- 
emnl. the pinnule tapering eveidy fnim a niaxirnnm wiilth on tin* fiiiirth 
to a Mleniler tip, with mueh elongate joint'* whirli hav«* «'Xi»and<'<l and 
;«pinouf( di!<tal end**; distal pinnules ^^lendtT. In nim. lonz. 
CiAor { in spirit**). — White. 

Calofliietni spinosissiiiui «j*. n<»v. 

Tifpf.—C&t. No. i:iB=*V Indian Miwnni ; from the .\ndaman 
Islands. 

( 'entn>-dorHa] diric«»idal, nirHl«*ratHy thick. th«* ban' [Hilar an^a Hat, '^ 
mm. in diameter; cirni?* !*4N-k»*t.- arr;ui',:»il in a ^iIlirl♦• rrowd***! marginal 
row. 

Cirri UKKlerately nlendrr. \i. 4*J .V>. :;.'► mm. I.»nj: ; tir-t joint alNiut 
three tinier a»< bn»ad as Ion;;. tli«* f«i||fiuiii;.' ^ImwIv inm'a.-in;: in length to 
the sixth or seventh, Mliirb i* n«*arlv a* l-'n.: a- l»r«»a«i. then nMnaining 
similar to the twelfth or tift»*«MitIi. tln-n mtv trra«lna]ly d«*<*n'a^injr so that 
the jointi< in tlie tenninal iMirtion an* {w'mv a- bn*a<I a> long ; atalMMit the 
(iftt'enth joint a low **hari» dt»r-al k*-*! mak*-^ it^ apj»«*aran<v, at first in 
the distal |>ortion only, but ^m.h al<'i.i: the t-ntin* dorsal snrfact*, which 
vi'ry slowly increase.- in Ix-iirht, Uiominir very pnmiinent on the sh<»rt 
terminal jointi^, though never ♦•.\i-<'«Mnnt: nion* tlianon«'-fonrth their diam- 
eter in lieight ; opfH»iiig spine and tenninal daw ;is in C muUiroIor^ to 
which form this sjn'rie.- i> mM«.t cjir^'ly n'late«l. 

I>iak lacking; side and enverin*^' plate- very highly develoix^l along the 
brachial and pinnule ambulacra. 

Emla of the basal rays visible a- >mall rliombic an*as in the angU»s of the 
cAlyx, hut not rais«»<i ab»ve the ir^'neral surface of the radials, ami then»- 
fore not esjiecially ob\inn>; radial> slmrt in the meiiian line, but extend- 
ing up into the angk*s of the calyx in the form of an e<iuilateral triangle, 
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the rounded apex of which entirely separates the bases of the i Bn ; i Bn 
slightly trapezoidal, about twice and one-half as broad as long, the ventro- 
lateral margins very thin ; i Brs (axillary) pentagonal, as long as, or only 
slightly shorter than, broad, the lateral edges nearly or quite as long as 
those of the i Bn, slightly constricted just below the lateral angles; ii Br 2, 
the first united in the proximal two-thirds, diverging at approximately a 
right angle distally. 

Nineteen arms (in the type) 1*W mm. long, resembling in the main 
those of C. multicolor. 

Pi 10 mm. long, very slender and weak, with thirty-five joints, the 
first proportionately very much enlargeii, twice as broad as long, witli a 
strong carinate process, the second much shorter, strongly trapezoidal, 
the remainder very small and squarish ; Pa somewhat longer, but stiff* 
and spine-like, with elongated joints like Pa ; Pa 20 mm. long, not espec- 
ially stout but very stifT, with about twenty joints, the first about twice as 
broad as long, slightly carinate, the second trapezoidal, about as broad 
distally as the proximal length, the third half again as long as broad, the 
fourth over twice as long as broad, the remainder two and one-half to 
three times as long as broad and even longer distally ; the joints have 
slightly projecting and spinous distal ends, this character increasing in 
intensity distally ; P4 similar to Pa and of the same length ; the following 
pinnules decrease to 12 mm. on Pe, then become somewhat stouter, and 
more slender again distally, though remaining of the same length ; the 
joints in the distal portion of all the pinnules liave prominent, somewhat 
expanded, spinous distal ends. The pinnules on the outer arms of each 
ray appear to he considerably longer than those on the inner. 

Color (in spirits. )— White, thickly blotched on the rays, arms, and 
pinnules with purple, which color also forms on the rays and division 
series a more or less defined dorso-lateral line. 



Family THALASSOMETRID^. 

Subfamily THALASS0METRIN.«. 
Genus CR0TAU)METRA A. II. Clark. 

Crotalometra nistica sp. nov. 

Type. — Cat. No. WA = *V" Indian Museum; Malay Archipelago, 30 
fathoms. 

Qnitro-dorsal api)arently as in C. inagnicirra^ with the cirrus sockets 
arranged in ten columns, two in each radial area. 

Cirri xx, about 70 (69 to l)roken tip), 85 mm. long, large and stout; 
first three joints sulxjqual, about three times as broad as long, fourth 
slightly longer, fifth squarish or slightly longer than broad, following 
joints about one-third long(»r than broad, after the eighteenth becoming 
squarish, an<i after four or five more about twice as broad as long; eigh- 
ttKinth a transition joint ; aftt»r the transition joint the dorsal surface of 
each joint gradually rist*^ to a subterminal dorsal tul^ercle, which, however, 
never prf)jects in the form of a spine ; the tul)ercle is at first rather broad 
transvenfely and rounded dorsally, but distally it becomes narrower, so 



82 Clark — New Recent Crinoidsfrom the Indian Ocean. 

Centro-(iorsal a short truncated cone, moderately large, the bare polar 
area flat, 2.6 mm. in diameter; cirrus sockets arranged in ten columns of 
usually two each, the columns of adjacent radial areas closely crowded and 
more or less alternating, those within the same radial area usually slightly 
separated anteriorly. 

Cirri xx, 21-22, 25 mm. to 36 mm. long, comparatively long and slender; 
first joint very short, second twice as broad as long, third about as long as 
broad, following gradually increasing to the sixth, which is about half 
again as long as broad ; next two or three joints similar, the following very 
gradually decreasing in length, those in the terminal thinl of the cirrus 
l)eing about as long as broad; antepenultimate joint a))out one-third longer 
than broad; penultimate joint half again as long as broad, slightly less 
in diameter than the prece<ling; opposing spine very small, though promi- 
nent, terminally situated, directed obliquely forward ; terminal claw about 
as long as the penultimate joint, stout basally, becoming slender in the 
distal half, moderately curved. The cirri are moderately compresseil in 
the distal two-thirds; the two or three joints before the penultimate have 
slight tracei of terminal dorsal tul)ercles. 

Di«<k covered with a pavement of very small plates; side and covering 
plates well developed along the ambulacra. 

Ends of the basal rays visible as large rhombic tubercles in the angle-s 
of the calyx ; radials only visible as a large transven^ely oblong tubercle 
l)etween tlie centro-dorsal and the i Bn ; i Bn very short, arcuate, in 
clase lateral apjuwition, the proximal tjdge more or less crenulate, and 
l)earinga large and rather high transversely oval median tuliercle; i Brj 
(axillary) rhombic, very short, somewhat over twiw as broad as long, 
the edges somewhat crenulate and somewhat produced, the proximal 
imbricating mort» or kiss over tbt? anterior border of the i Bn ; the lateral 
edges are very short, in close apposition ; it bears a rather large and high 
rounde<l median tul^ercle; iiBr 4 (3 4- 4) in close lateral apposition and 
sharply flattened, with the lateral edges slightly everted ; the distal edge 
of II Bn is somewhat everted, and the proximal edge of ii Brs more strongly 
everted, the latter imbricating slightly over the former except in tlie 
me<liaii line; ii Bri usually Invars a strong roundini median tubercle like 
that on the two components of the i Br si'ries. 

Thirteen arms ( in the ty|x») 170 mm. long, elongated and comparatively 
sk^ider, rc^sembling those of P. rohuftta. 

The pinnules in general rt»st^mble those of P. robustay but the pinnules 
in the proximal part of the arm an' strongly carinate. 

Pachylometra investlgatoris sp. nov. 

Tifpe. — Cat. No. 13A = ''\;"' Indian Museum; Malay Archipelago, 30 
fathoms. 

Centro-dorsal a truncated cone, 7 nun. broad at the base and 5 mm. 
high, the cirrus sockets arranged in two columns of three to five each in 
each radial area, the two columns of each area st^parated by a narrow 
median line not quite so broad basally as the cirrus sockets, distally 
narrowing and ending in a i)oint ut about the level of the tliird or fourth 
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cimw f*ocket: tiie coliiiiint? fA eaeii arm aiv cl«»«el3- on»WfJt^1 a^nuiist. ami 
ten<l Ui alternate" witli, the columnti in adjacent arvai:<. 

Cirri xi^ 25-2S, alioiit 40 mm. I«»nir: firs«t }r.int \-ery -h*irt. srcomi an^l 
thini equal in nae, aliont tmice as Imiaii hs^ Umii. fourth sli^shtly lonjser. 
fifth aH kinfc as l>roa(l; xixth^Hcventh an«iei(;hth ji>intKt>ie lontsc^. slitrhtly 
lonieer than hriMwi toalxjntone-thinl a^rain as lun^as hnnui.the followinsr 
very gradually <}ecreai>inf; in lenisth »* that tli<jr«e in tlie ilistal half ai\' 
aliout as long ai* hroail, <ir, in sonif cai-e^i. slightly bri«iiier than lont;; 
thinl joint from tlie end slightly lon^'r tlian hrriail: antt-peniiltimate 
about one-thini longer than l»n»a<I; |»enultiniate, whirh is somewhat less 
in diameter than tlie prece«ling, half again as long as hn»ad ; distal dorsal 
edge of tlie distal joints showing an inclination to develop low Mnnt 
tnliercles; <»pposing spine rei»rt!Hente<] hy a *<niall hinnt tuliercU'. tenni- 
nally situated ; tenninal claw long. alMiut as long a<<tlie |iennltiniate joint, 
moflerately slender, andmo<|«-ratelycnrv«»«l. TlM*rirri un* rountletl )»asally, 
hut nKslerately c<rtnprfss*N| in the dist^d twiHthinls: tliere* is no trace of 
can nation. 

Disk completely cover»*«l hya pavenH»nt »»f nnall plati*^; *ide and cover- 
ing plativ stnmgly develr»|ied <»n the pinnuk* andmlaiTa. 

Knds of the liasal rays visible aslargi' rhombic tnl>en-k*s in the aii(r1(*s of 
tlH' calyx; radials c*onceale<l; i Bn short, four or five tini<*s as hn»ad us 
long, clM*vron-sha|)e«l, withamor»*t»r K'ss wavy proxinjal and ilistal U»rder, 
in ck»se lateral ap|>osition ; the ap|>os4*4| e«It;es an' s^miewhat thickene«i and 
priNhicetl and there are a few low broad tnliercles on the fii^tal Inirder; 
I Brs (axillary) rhombic, twicir as bn>ad as lontr. risinj; to a rather sharp 
dorso- vent rally elongate tuliercle with th«* i Hri ; ii Br 4 < .*i -«- 4 ) ; on thre** 
of tlie II Br series the syzyg>' is n'placeil by a ^ynarthrj-; in Br 1? ( 1 -*■ *J), 
«levelo|ie<l inti»riorly. The division writ's an* very stmnjrly ri>inid<Ml dor- 
sally and have a slightly indicated nieiiiun carinatinn; they an* in very 
close lateral apiM>sition and the lat«'ral ed^(*s an- ^huhtly pr«Hhic<*d and 
everte<l as in Gljfptomftra. 

Thirty-two amis (in thety|>e) l."»4) mni. lontr; lir*t two or lonr brachials 
<iblong, sh(»rt, united in syzygial pair> wlii<')i an- not quite hi long :is 
bn>a<l; following two or thn*<» brachiaN oblonu'. s<»niewhat over twice as 
broail as long, then U'coniing \\i*«tL;e->ha}K'd. twice as broad as lon^;, anil 
slightly longer and nion* obli4|M«' atter tin* proximal third of tlie arm, 
when* the brachials Ijave sliirhtly pri»miiicnt di-tal cn«N. 

I'll 17 mm. to 2iMiiin. long, very blender and tlair»'llatr<ii«itally, with ironi 
fifty to (ifty-thn*e joints: tir**t two joirit.- di>|»roportionately larui'. twi«"eas 
bnia«l as long, stningly tlatt*Mied extrriorlN; third joint about halt as broad 
as the first and half as lon^ as the >4'ci>iid. twiie a^ broad a> lon^ ; follow- 
ing joints to the Hfteenth dtM>n'a>iii*j in diameter and iiicn^asin;; in length, 
at first twice as broad as Ion;:. lM*comin;r after the titteenth uniformly small 
an<l als>ut as long a<^ bmad : I'l about the >ame lenirtli with t'orty-tive 
joints, similar, but much le>> stout ))a>ally and not ta|M'riii;: tat rapidly; 
Ps \A mm. long with alniut thirty joints alwiut a> -•tout iia>ally a<^ the pn*- 
ceding piiinul<*s, ImU ta}K'rin;; nnwh mon* 'jradually, tla* first eight joints 
alxmt thn^e times its broad it*^ long, then gradually Un'oming longtT and 
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squarish about the eighteentli and in the terminal part longer than broad ; 
Ps about 15 mm. long, and P4 16 mm. or 17 mm. long, resembling Pj; 
P5 similar, i:i mm. long; Pe similar and of the same length ; Pr and the 
following pinnules 12 mm. long with the joints in the proximal two-thirds 
slightly expanded laterally; in the next four or five the pinnules decrease 
in length to 8 mm., while the expansion of the joints becomes more pro- 
nounced, beginning on the second, reaching a maximum on the fourth or 
fifth, then gradually dying away distally; distal pinnules stout as in tlie 
other species of the genus, 10 mm. long. 
Color (in spirits). — Yellowish brown. 



Family ANTEDONID^.. 

Gkni'8 El'METRA A. H. Clark. 

Eumetra indica sp. nov. 

Type. — Cat. No. 4G, Indian Museum; Port Blair, Andaman Islands. 

Centro-dorsal conical, 3 mm. broad at the base and 3 mm. high, tlie 
cirrus sockets arranged in six clasely crowded alternating rows. The 
centro-dorsal as a whole resembles closely that of Hathrometra, 

Cirri al>out ijcx, all lacking. 

Radials extending slightly beyond the edge of the centro-dorsal, di\^rg- 
ing at an acute angle in the angles of the calyx ; i Bn somewhat trape- 
zoidal, about three times as broad as long, not in contact basally; i Brt 
( axillary ) rhombic, the free lateral edges rather longer tlian thoee of the 
I Bn, forming with them somewhat more than a right angle; synarthrial 
tuliercles mo<lerately <leveloped. 

Ten arms, about <)0 mm. long; first brachial longer outwardly than in- 
wanlly, slightly inci8e<l by the second, not united interiorly, but the inner 
e<lges diverging at approximately a right angle; second brachial nearly 
twice as large, irregularly quadrate, with a rounded posterior projection 
incining the first; third and fourth brachials (syzygial pair) about as long 
as broad; next eight or nine brachials slightly wedge-shaped, half again 
as broad as long, then becoming almost or quite triangular, about as long 
as broad, and further out on the arm wedge-shaped again and longer than 
broml. Syzygies occur between the third and fourth, ninth and tenth, 
and fourteenth and fifteentii brachials, and distally at intervals of three 
obli(iue muscular articulations. 

Pi alnnit () mm. long, ver^ slender and delicate, somewhat stiflfened, 
with alKtut nine joints, the first al)out as long as, or slightly longer than, 
broad, the second and third twice as long as broad, the following gradually 
increa.**ingin length and becoming exceedingly elongated distally; Ps about 
10 mm. long, proportionately stouter than Pi and stiflTer, with fifteen 
joint**, the first squarish, the second slightly longer than broad, the third 
twice as long as bmad, the remainder three to four times as long as broad; 
Ps 8 mm. long with fifteen joints, similar to Ps but slightly less stout; P4 
like Ps; Ps 5 mm. long, slightly more slender than l\ with ten joints, 
which have slightly everted spinous distal ends ; following pinnules sim- 
ilar; the distal pinnules are lacking. 
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'*o/or( in P|HriU<). — IJfcht hrowniKh yellow with tracei* of a broad median 
<lon(al line of |Hiq>le. 

Family PENTACRINITIDi*:. 

GRXi-H METACRISrs F. II. (-anHMiter. 

Metacrinus iMitherl sp. nov. 

Ty/x.— Cat. No. *V"» Indian Mnnenni; Malay An*hiiiela^» ; l*iO 
fathoms. 

Stem Ktout, 7 mm. in iliameter, Htnuif^ly Htellate in cniwt wn'tion, with 
tiN* pnMlno»«l interradiHl anj^ltn* hn>adly nrnmUnl inHteuil of nharp; cimiH 
aocketi* i^onflnotl to the n<idalH, tranxverHely ohlon^, the shorter diameter 
e<(]ual t4i tin' hei^^ht of the nodals; iHMlalx produeiHl at the intemuiial 
angle* int<» high dorso- vent rally elongate tnlierclet*, oc*cnpying tlieir entin^ 
lateral eilge.'*; intenKMlHly nix or Heven, alternating in sins the longi*r with 
Die angles proihiiXNl into dorw^- vent rally elongate tulierelen restMnhling 
thoKe on the n<KialH, hut somewhat nmaller; radial faces of intemo«lals 
with low hn>ad nmndt^l riflgiw, sh(»wing a tendency to hreak np inUi 
tahercles, U*tw<*<*n the pr<MhuH'<l internKlial angles. 

Cirri 4'> mm. to 5() mm. long(alN>ut seven tini«*s tU* iliameter of the 
Htem) with forty H*ight to fifty joints, the first four very short, snUnpial, 
the following incn>asiiig to the ninth which is nearly, or (piite, as long as 
hnNul, then riMnaining similar for Hve or flix joints and very gradually 
<lecreasing in length di.'^ally, so that the later joint.*' an* alMiut twiit* as 
hniad as long; cirri at first transverH*ly oval in cr«Hs set'tion, gradually 
Ijecoming round and after the Hn<t six or seven joint** laterally crompn'SKNl ; 
on the tenninal six or Hi*ven joint«i there an* indicati<ms of a me<lian 
tnU*n*le; tenninal claw a** long as the two prectHling joints, conical, only 
Hiightly cur\'i*d. 

Hasals very pnuninent, flhield sha|)e<l, in lateral ap|N»sition all anmn<l 
Uie calyx, strongly phmIucihI d(»wnwanl over the angles of tin' stem ; 
radials narn>w an<l hand-like, of etpial height all around the calyx, four 
or ^\fi tinuv af* hroad as long in the me<lian line; i Br 4 ( 1 + 2); ii Br 
fl\*e to eleven ( usually al>out st»ven ) ; anns diviiling four or five times, with 
usually one mon» axillary exteriorly than interiorly in refenMice to the 
II Brsi»rii*H; arms as far as the in Br axillary rohust, the articular tuU*r- 
ckM rather strongly indicat<*<l, the dorsal .^^urfatv |K'rfe<'tlysm<M>th; U'yond 
the III Br axillary the brachials have prominent Hnely spin<»us distal ends, 
and are rough to the touch. 

Tlie pinnuk*s anM*ssentially like thi>s(* of .1/. acuttiit. 

CiAur (in spirits). — White. 
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THE TYPE OF THE GEXUS COMASTER. 

The p*nuH Conuuter was ettabliyhed by Profe«i?or A);ra<4<iz in ls:^» to 
crmtain the coiiiatn]i<l£i in which the rajH «]ivi<le more than once. He 
citCH as the type Comatula multiradiata I^rnarck. The t<pe<*itic name 
muUiradiata was linrt ii.Me<l by LinrnfiL* in 175s, the tyi«* Hi)e<-imeii U*injr 
Mtill extant at Lund. I^marck inchhles under bin (Jomatnln multiradiata 
as a questionable nynonym the Afteriaa multiradiata of Linn.iMH. I have 
ppeviouj<Iy cr)nHi<lere<l the multiradiata of I^man-k to \ie a Hynouym of 
the multiradiata of IJnnaMb* lje<'auH«»of tbL**, and U*<ui!L«*e one of I^marck's 
**|ieeimenH i»* identical with the Linna-an tyjje. But the ra.*<e can not U* 
din^NieiHl of ho easily. In 1H32 (ioldfusn d<*scriU*4l and ti^iriNl another 
multiradiata baseil ujMjn a H|K*oiiiien at B«>nn. Muller, in revisin>r the 
iCjnm\t, <let'ifle<l that the name multiradiata miL*<t Iiold for th(* »4)iecieH which 
had U-en a<lef|uately de?HTil>e<l — that of Gold fus»< — and he redescril»eil the 
Ijuiiarckian Comatula muUiradiata under the naiii<* Aleoto mnltifida from 
olMen'ationn maile by Troschel on I^man-kV s|i«*cini<*ns. This action 
fixes tin' identity of the Comatula multiradiata of I^mian-k, and, there- 
fore, of tlie tyjie of Comaster. Ahcto nndtifida is a S4»niewiiat anomalous 
spei'ies, i*on){eneric with, though not i'hi^'ly n'lat«'d to, Phanoytttia typica 
<if I>»v^n. Comastfr must, th«*n*fon*, >upplaiit Phnnotjt nia. This K*avt»s 
tlie KeniiH which I haw previously fall«*d ('(tmaAter without a nam**. It 
nmy lie t^lleil Capillaster, the tyi>e to U* Artinomrtra *eutO)ta V. II, C'ar- 
jjenter, 18KS. 

The type of Comattter is Comatula multiradiata I^marck (not Asterian 
multiradiata Lin mens) = Ahcto multifida .1. Mullt'r. 

— Austin If. ('lark. 



PIIOTOT.VXIS .\M()X<; (^KINOIDS. 

While on Ixmnl tlu* AUmirunA amon^ thr Philippine Islands, Dr. Paul 
Bartsch t*aptun'd a small s|K*cim«*ii of Iridomttra nana which had UtMi 
attractCNl to, and wa** swirnmintr alwiut, a >uhm«*r^M I electric lijrht. Sn far 
as I know this is tin* first n*cordof {Mtsitive phototaxis amon^ thecriuoids. 
It shouhl lie n^mcmU'red that th** s)M'cimfn is only alxnit half the a<lult 
sue, as it is iH>s>ihlr, and even probahh', that the n^ai'tions of the a^lult 
of this Fpecies art^ quite diHV'ifnt. — Austin H. Clark. 

I'l—Vtiitc. Hn»L. s<x'. Wa-h.. \'hl. XXII. ItHW. (»7) 
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SYSTEMATIC POSITION OF OLIGOMETRA STUDERL 

By an unfortunate slip I described a new comatulid from Dirk Hartojj 
Inland, West Australia, under the name of Oligometra stud^ri, whereas it 
belongs in reality to the genus Cylloiiietra, and should have l^een called 
Cyllometra studeri. Cyllamelra studeri is related to C informh which was 
taken by the Challenger among the Philippine Islands in 18 fathoms. 
Another specimen in the U. S. National Museum from off the northern 
end of Samal Island, 23 fathoms, appears to be typical, agreeing perfectly 
with Carpenter* 8 figure. 

Cyllometra studeri differs from C. informis niost obviously in its smooth 
pinnules, the lower and middle pinnules in the latter having slightly over- 
lapping and spinous ends to the joints, and in the much greater length 
and greater slendeme,ss of P2, which is twice as long as P, with eighteen 
joints most of which are elongated, instead only slightly when at all longer 
than Pj with twelve joints, most of which are squarish. Both species are 
readily distinguished from the others of the genus by the small number of 
cirrus joints. — Austin H. Clark. 



THE ALLEGHENY CAVE RAT AT NEWFOUNDLAND, N. J. 

The only positive record of the occurrence of Neotoma pennsylvanica in 
New Jersey is that of the capture of three uidividuals by Mr. Sanmel N. 
Rhoads at Bearfort Mountain, Pa.s8aic County, N. J. During a three 
days' visit to the same county in July, HK)8, four specimens were caught 
by the writers on the eastern side of Mount Jefferson, near the \dllage of 
Newfoundland. This part of the moimtain consists mainly of a high cliff, 
with pilci* of large l>oulders at the bottom ; and it is among these rocks 
that tlie rats live. 

During the night of July 3d an adult male and an adult female were 
trapped at the northern end of this cliff; and two nights later another 
adult male and a yoimg female were captured in the same manner about 
one-half mile to the south. Gnawed acorns and other signs of the presence 
of *' mountain rats'' were to be seen in several additional places along 
the cliff, while Mr. Daniel Bigelow, of Newfoundland, told us they were 
also to be found on the mountain near Green Pond, about four miles to 
the southwest. — W. DeW. Miller and James Chapin, 



ON THE NAME OF THE ANTILLEAN KILLDEER. 

The small resident West Indian Killdeer named Charadrius torqualus 
Linneeus (Sys. Nat. ed. 12, I, p. 255, 176()), has this name unfortunately 
preoccupied by Charadrius torqvatus Pontoppidan (Danske Atlas, 1, 1763, 
625; based on Brisson, Orn. Gen. 69, sp. 7 = Charadrius hicUicula linn.). 
As Charadrius Jamaicensis Muller (Linne's Natursys. Suppl., p. 117, 1776; 
founded on Brown, Jamaica, p. 477) can not be identified with any degree 
of certainty, the Linmean specui^ may Ije called Oxyechus vodfenis 
rubldus. —J. H, Riky. 
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CORRECTIONS RFXiARDING THE NAMES OF TWO RECENTLY 

DESCRIBED AMPHIBIA SALIENTIA. 

In a paper on the Reptilia and Amphibia of (ioivona Inland, Colombia 
(Bull. Miw. Comp. Zool., vol. 40, no. 5, p. 101, June, HM>5), tlie writer 
deiKribed a new frog, to which by a curiouH inarlvertenoe tlie name Pros- 
theraspU inv) femaralis was given. This name m preoccupied by ProM- 
therapiifemoralu Boulenger, described from the Huallaga River, northern 
Pern (Boulenger, Proc. Zool. Soc., London, l>^i, p. 635, pi. 57, tig. 1). 
Since the Gorgona Island species is quite distinct, it nuist tlierefore be 
re-named, and may stand as Prosthenipis boulen^eri Barl>our. 

A correction is also to \ie mafle in the case of Cacopoideg boreal i$ Bar- 
honr, deBcriljed as the type of a new geniL«i and spt*cies in a pa|)er on 
"Some New Reptiles and Amphibians** (Bull. Mus. Comp. Zool., vol. 
50, no. 12, p. 321, April, 11)08). It appears that this miL^t now l>e con- 
siilerwl identical with Callula rerruco«a Boulcnger, though considerably 
variant frr>m the type of that species and va.**tly reniove<l from it in range. 
B^julenger's s])ecimen came from Yunnan, while that on which the sup- 
p<jstNl new 8|>ecie** was based, was collected! at Antung. Manchuria. 

— Thoma$ Harbour. 



THE AUTHORITY FOR THE NAME XVCTICEnUS }fEXA 

OEXSIS. 

The Philippine Slow I^enmr wa** originally calk^l meuagemtig without 
alignment to any genus in an article in the Z<K»l«>gisrher Anz«Mgi'r for 
1M)2, volume XV, pagt» 147. Prof. H. F. Narhtricb wa** appaR^ntly the 
author of the article, but in a letter to nie dat«*<l Jinu* 7, IIXNJ, he attributed 
tla* account as printe<l to Prof. I)<*an ('. Wonvster. (Set* Lyon, l*r<H*. 
U. S. Nat. Mus., XXXI, p. 5^51, f«M.tiiote, Noveinlier \K li^Mi. ) As a 
s|>ecific name publwhe<l without iiichi>ion, even <inestioiial)ly, in any 
genus has no valid standing, Sifctirthim im untj* imi* ran not date from 
18!I2 an<l can not lie attributed to either Niuhtrieh or \Vore«*ster. Mr. 
Oldfield Thomas has recvntly attempte-j to !-li«»w ( Ann. Mag. Nat. Hist., 
8th ser., I, [». 44$i), June, liM»S)that the name .-.hnnld datefnun TnMu»ssart's 
CatalogiL*' Mammaliuni, is<J7, and that Tnmessart >hould UM-rediled with 
tlie authorship of the name as U'lng the tir>t t<» uh* nwnagfit^tm in enml>i- 
luition with a genas of lemurs. An earlier u><* t»f tin* name in a binomial 
sen.**, however, wa»*niade by Lydekk«*r in the Zoolo^rical KernnI for l.S*)2, 
volume XXIX, published in lH<K;,(.n pak^* -.">. under .Mammalia, where the 
combination Lemur infnatj*^tixiit o<Tur* a* well a.*^ a n*fen'nce to the original 
account of the si»eci«*s by Naehtrieh and Won-ester. It would st*em, then'- 
fon% that the s<'i«*ntiHe name of the Philippine Slow l>*mur should stand 
as XyrticfbuM meuaijfimi* ( Lydekker j and date from |.h'.»:». 

— Marc KM Ward Lyou, Jr. 
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THE GENERIC NAME NYCTERIS. 

Tlie generic name Nycteris as used for a j?roup of Old World bats is 
currently assumed to date from Geoffroy and Cuvier, 1795.* In reality it 
was not published in this sense until 1803,+ the name as it occurs in the 
earlier work being strictly a nomen nudum, t But during this interval of 
eight years Nycteris had been applied by Borkhausen§ and Beirhsteinll to 
a very different animal, the New York Bat of Pennant, now currently 
known as Lasiurus borealis. It is therefore necessary to substitute 
Nycturia Borkhausen 1797 for Lasiurus Gray 181^1,? Petalia Gray 1838** 
for Nycteris Geoffroy 1803,tt and the new family name PetalUdx for 
NycUridie Dol)8on 1875.^^ 

— Gerril S. Miller, Jr. 



• (Jeoffroy and Cuvier, Magasin EncyclopMlque, le ann^c. II. p. 186. 

t Geoffroy, ratal. Mamm. Mua. Nat. d'Hist. Nat.. Pari.s, p. 61. 

t ** Nyctdre (Nycteris):' 

§ Der Zoologe (Compeiidlose Blliliothek firemeinnUtzigsten Kcnntnii«c furalle St&nde. 
pt. XXI) Heft IV-VIl, p. (J6. 1797, type Vespcrtilio novcboi-acensit Encleben. Deutsche 
t'auiia, I, p. W, 1707 (no type mentioned). 

II Heohstein u.sed the same name in his translation of Pennant's Synopsis of Quadru- 
peds. IHOO, und in his (iemeinniitziffe Naturgeschichte l)eut8ohlands. 1801. though in 
the latter no species is mentIone<l. 

1 Zoological Miscellany, No. 1, p. 38. 

•• Mag. Zool. and IJot., II. p. 4i>4. Type Nycteris javanicus (Jeoffroy. 

tt I'nless one of the orthographic variants, Nicteris Dcsmarest 1808 (Nouv. Diet. 
d'Hist. Nat.. XV. p. ."ioi) or Nycterus Fi.scher 1813 (Zoognosia. I, p. 18) be regarded as a 
distinct name. 

§§ Ann. and Mag. Nat. Hi.st.. 4th ser., XVI. p. 348 (part). Miller, Families and tieiu 
era of Bats. p. IW, 1907. 
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NOTES OX THE H^HES OF CELVB CREEK. W.\5HINT 
TON. >\TTH DE.S:RrPTI«>N OF A NEW 
SPECIElr OF TRf>rT.* 

BY BARTt>N WJLRRE^ E\'ERMAyN AXT* 
JOHN TREAD^RTHLL XICH'jLS. 



Reports having com^ ti.^ tht^ Bar»-aa *}i Fl*h*-ri*:j* fn>m time to 
time of the prw*eno<- of a pt^:raliar an* I int»rP-5?tin^ tr»jut in Crab 
Creek, Washington, it was «i»^n«l*ril to -'S«^"Tin=- spet:inKn< of it 
whenever a suitable oppi>rtunity pr*^j«ent^i itself. 

In the summer <»f U*>S. whil»- Mr. NiohoU was engagv:^! in 
studying the operat if »n of the salni«»n wh«^*fU i»ii the Columbia 
River, advantage was taken of his pr>-s»'n«>- in that i^irt of the 
country to visit Crab Cr»-ek, mak»* a stu«ly **i th»- l«xtil condi- 
tions an<l collect specim»-nsof th»- tn»ut and t.thrr tishes inhabit- 
ing that stream. Acci.»nlingly on July 2*> Mr. Nichols, acwni- 
fjanied by Mr. Ruskin Lliamon a- t»iiii»i»rar>' assistant, drin*e 
from Ritz\'ille northwanl almut 12 iiiiU-* to H<M*ky Fonl when* 
Crab Creek was examin*^! and n>ll»-«iit»ns made. The n:»ad from 
Ritzville is through a v»Ty dusty r«»llini: jtrrain ci^»untr>-. At the 
point visittni Crab Cret-k runs in ibf I n atom of a a>ulee ap|)iir- 
ently cut by a much larp-r stn-:im. Alunj: its immediate banks 
is a green strip of small tn^'S and shrubs, willows, |H>plars anil 
alders, but the rocky sIojm-s and leilp's of the it>ulee rise toward 
the upland, uncultivated and scantily clothetl with grey -green, 
rank-smelling sage brush, dazzling to tin* eye under tbe desert 
sun. The water of tb«» stream was clear and cold, aUiut 0,*^° 
Fahrenheit. Its sballows were overgrown with water crowfiK)t 
in flower. 

Several s|H»cies of wading birds w«Te observed, such as kildetjn* 

• Publl!»h»'<1 by i»oniii'*'ilon nf th«' ('niiinilj»j»lon«»r of Kluh nnd Fluheiiet. 

VA—VwiC. liioL. S4IC. Wahh.. .XXII. vm. (W) 



92 Evermann and Nichols — Fishes of Crab Creek , Washin^on, 

which were especially common and noisy, and kingfishers which 
were much in evidence. 

Crab Creek has its rise near the western line of Spokane 
County, Washington. Its general course is westerly until it 
reaches the vicinity of the lower end of the Grand Coul^. It 
then turns southward toward Moses Lake. At the little town 
of Odessa, again just below the mouth of Wilson Creek (its 
principal northern tributary), and probably at other places, 
the creek sinks, usually to reappear further down. During 
high water it sometimes reaches Moses Lake, though it is said 
usually not to do so. At the lower end of Moses Lake are great 
sand dunes and sandy wastes placed across the old drainage 
channel of the creek. Through these the water seeps to reappear 
on the surface at intervals between the dunes and the Columbia 
which the waters finally reach . Although it is quite certain that 
at one time previous to the late pleistocene, Crab Creek flowed 
into the Columbia, it evidently has not done so for many 
years. 

In its upper reaches the water is pure and sweet, but just 
alx)vp Moses Lake, according to Lieut. Symons,*it becomes 
somowlmt alkaline. That of Moses Lake is stagnant alkaline, 
and unfit for drinking. Below the lake the water is alkaline, 
filled with organic matter, and unpalatable. 

The water of the creek stood in deep, still pools the largest of 
which was thirty feet or more across and ten feet or so in depth. 
Between the pools were shallows where the current was not 
very strong, and only a few miles up stream from the largest 
pool, the creek became a mere rill which one could almost step 
across. Persons living in the neighborhood said that vailing 
volume from point to point along its course was characteristic 
of Crab Creek. 

Trout were found in considerable abundance but, probably 
owing to an abundant food supply, they did not take the fly or 
baited hook with any avidity. Young trout two to three inches 
long were abundant in the creek and some were found in an 
irrigating ditch which rt^ceived its water from the creek. 

Three days were devot^^d to an examination of the creek and 
only four species of fishes were obtained. 



* KoiM)rt of an oxaminatlon of tho Upper Columbia River by Lieut. Tbomas W. 
Symons. Ex. IHk'. IW, 47th (V>nR. l9t Session. 
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Th«* list ip as follows: 

1. Catostomus catostomus ( Foi>trr). 

U»N«;-NosKI) srrKKH. 

Ii«*ii4l 4.5 in lon^^tli; <i<'pth 4.4; «1oi>th of raudal iMiliincle 2.9 in head; 
eyiM)..'); •<ni)iit 2.2; intcrorhital wi<ltli 2.4; dnrxal 12; anal 7; ncalen 18- 
110-13, U't^atvn (N'cipiit ami dorsal alMUit (io. 

Width of month alxMit 2.S in Icn^h of head; np|MT lii» with alMMit 4 
rowH »if |Mi[>i]l}i'; lower lip with tw<» n»w.«* U»tween aju'X of cleft and 
lionler of lip. and 4 or 5 row.** on it** l«>U»s. 

VentralH 1.3 in head; iXH'toral 1.2; orijrin of dorsal slij^htly nean*r tip 
of Hnout than haneof candal; anal n*a('hin); past l>a.'^*of onter c-andal ray; 
lateral line conipl(*te. 

r**/or (in life). — -Xljovednll yellowish, irn»jfnlarly lilotehe<l with darker; 
lielly white; fins rn.»«»i»t hrown. 

Only one small example (t).3 in<'hes lon^j:) was ohtaimnl. It afrree^ 
perfectly with younjj of this sj»e<'ii*s from other places. 

2. Leuciscus balteatus ( Kichard.*«on). 
Common, hut only a few youfi^; individuals retainer 1. 

.'{. Salmo eremogenes Kv<*nnaim i^ Nichols, sp. no v. 

Typr, No. H21I*»<), V. S. N. M., a spivimcn 10 inches li»njj, ohtaimNl hy 
K. Lhamon, in ('rah Cnvk at R<»cky Ford, north of Hitzville, \Va.*«hing- 
ton, .Inly :i«», IIMM. 

Ilea*! 4.3 in l«*njrth; depth 3.H; eye .>.2 in head; sn«iut 4.2; maxillary 
l.n5; mandihle \A\\ least depth of caudal iM'duncle 2.5; longest dorsal ray 
1.75; lonfFi*st anal ray !.*.»; ventral l.S; {NH'toral !.<»; adi|M>se fin 5; cau- 
ilal 1.4; d<»rsal rays 11; anal 10; |i«'ctoral 15; ventniP.*; scali's 32- HS5-32 ; 
(rillrakers 19; l»ranchi<»stepils 12 or 13. Ttvtii on jaws, i>alatin<»s and 
vomer, and lar^> ttvth on tongue. 

H«Mly rohust, the hack rather .*itn»n^ly elevateil; heatl lan^i*, snout hlunt, 
lowvr jaw slightly projiH'tin^; maxillary l<»nirand rather hn>ad, its mid- 
dle under pupil; eye larps caudal {MMluncle stout. 

0»/or (in life). — .Mmve dark olive; caudal |i«Nluncle with numenMia 
cloi«i»-set n»un<Ush hiack sjMjts of m<Mlerate siz«», the.«^» s|M»ts Uvoniin^ lem 
nunieroiL" anteriorly, there Immii^t f»idy a ft^w in front of dorsal and none 
on lieail ; d(»rsal and caudal fins with hlack s|N»ts, other fins immaculate, 
tite sftots on anterior part of iNMly nion' nearly round than thoM* on cau- 
dal jie^luncle; cheek and o|x»n'le olive yellowish, tin^il with pink; lower 
liart of side from hasc! of |M*ctoral to anal more or less pink, the color 
nhowtnga little on (MX'toral and ni<»n* (»n ventrals; ventral surface whitish; 
pet'toral tn^HMi ; anal olive with mon»or le.*<H nNldi*<li tint; ventrals mon^or 
ki« olive, tln^red to a considenihle extent with the pink of the fianks; 
n*«l on lower jaw quite distinct. 

In spiritM the pink or n»sy of sides and the re^l on lower jaw have fadeil. 

A coty|M*, No. 5J{70, Bun»au of Fisheries, 7 inclie.*^ lonjr, and taken at 
same place, ap^rcen (^sK*ntially uith the ty\n.\ Srales alsuit 175. 
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Color (in life). — Olive, lx?coming golden on lower part of side wliich is 
tinged with silvery ; back, dorsal and caudal with large black spots becom- 
ing fewer towards head ; i)ectoral, ventral and anal reddish olive, a bright 
brick-red streak on lower jaw ; belly white. 

Another cr>type, 5.75 inches long, from same place had the scales about 
33-174-31. 

Color (in life). — Olive green above, a bright red stri|>e along lower jaw; 
about 4 roundish red blotches near the center of lateral line ; black spots 
on back, dorsal and caudal, becoming fewer t^^wards head, the spots not 
so numerous as in the other cotyjw, pectorals yellow; ventrals dull yellow 
with a white outer edge ; anal with a reddish and olive tint and white front 
outer margin. 

A small example, 2.15 inches long from same place, gives the following 
measurements: 

Head 3.7 in length; depth 4.2; eye 2.6 in head; snout 4.5; maxillary 2; 
least depth of caudal j)eduncle 2.5. Anal rays 10. 

Color (in life). — Olive above with small black spots; belly white; pec- 
toral, ventral, anal, and caudal fins dull yellow ; about 8 or 9 rather broad 
parr marks; caudal dusky at ba.«e; yellow stripe at base of branchioste- 
gals ; dorsal dull yellowish, fjomewhat markc^l with dusky at base, tip and 
front margin; adipose fin pale dull yellowish with a dark tip and fine 
dark punctulations. 

We note with great interest that fingerling fish (the colors of one of 
which were carefully noted and a numl^r of which were examined for 
this mark) have the red cut-throat mark of the adult already indicated as 
a yellow streak at the base of the branchiostegals. 

The Crab Creek trout is evidently a species of the cut- throat series. 
Red marks on throat are very distinct, and the scales are small, there 
being 1(55 to 175 in a longitudinal series. 

As regards coloration, the Crab Crei»k fish have the spots, which are 
large, and vary in abundance, much the m(3St abundant caudally. The 
spots are mostly on the caudal i)eduncle, the back as far forward as the 
first dorsal fin, and the dorsal and caudal fins. In each specimen, how- 
ever, few spots occur in tlie front part of the body. 

In the numl)er, size and arrangement of the spots, this species most 
resembles Salmo stomias, the trout of the headwaters of the Platte and 
Arkansas. It ditters from that si)ecies, however, in the shorter snout, 
larger eye and the somewhat larger scales. The Waha Lake trout {S. 
houvieri) diflers from the Crab Creek species in the entire absence of 
black spots anteriorly. 

4. Cottus punctulatus ((iill). 

WESTERN BLOB. 

Very abundant, though only a few small si)ecimens were secured. 
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NOTES ON SOME FISHES FROM THE CANAL ZONE. 

BY BARTON WARREN KVKKMANN AND 
EDMUND LEE GOLDSBOROUliH. 



Mr. August Busck of the Division of Eiitoniolog>% U. S. 
Natioiiiil Museum, spi'iit sevenil weeks in the Canal Zone in 
the i-arly iMirt of 19()7, studying; the nioscjuitoes of that region. 

T}ief««* studies naturally led him to make some ohservations 
on the fish*^, particularly the smaller freshwater s|K'eies, with 
reference to their fee<ling hahits. Sineimens of a numln^r of 
species were c*ollected and preserved and later turne<l over to 
the Bureau of Fisheries for identifieatinn. 

I-4iter (in 11K)S), at the instance of Mr. IJusek, a second con- 
sid«»rable c<jlle<*tion was receive<l from Mr. Allan H. .Jennings, 
Oflici* Chief Sanitary InsjH'ctor, Ancon, Canal Zone. 

The l(K*alities represented in the eojlrctions made hy Mr. 
Busck are as follows: 

1. Rio Botpieron. This stream is one of tin' lirailwat^-rs of the 
Chagres River. It was examinrd al a |M»iiii in Cnloml»ia near 
the coast and aU>ut 40 or ')0 milrs from thr (anal Zone. 
At that place the liinpieron i> a small stnam not ovtr 40 feet 
wide and never glutting much wid<r. although suhjfct to great 
and sudden Ihnxls. At one time it rose *> frrt in '2 hours. 

Dynamite was usr<l in collecting in this stnam, in which 
small fishes were very ahundant. .Mr. Musck colh*<te<l at this 
place in May, 11M)7. 

2. Ttibofjn Ixhnifl. This island is on the Pacific side alnmt 10 
to 15 miles due east from I'anama. 

The SjK»cimcns from this |)lac«' wen- ohtainrd fn»m tidejKKds 
July 4, and all hclong to saltwater sin^'it-s. 

• PublUhf*! !»y |H>riiii«i4ioii of ih.* (Viitiini<<<iioiiiT «»f Ki*h arnl Fl*horipi». 

1 1— I*R«x:. liioL. s«k;. Wa«»ii .. .\ X M . l'jr». CJf>) 
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3. Tabemilla. This is a small town in Atlantic drainage, about 
midway between the Atlantic and Pacific coasts. The speci- 
mens obtained here are all from a small stream not more than 
2 feet wide rising in a small spring which was full of leaves and 
small fishes. When a quantity of water was dipped up from 
the spring there was quite as much leaves and fishes as water. 
Mosquito larvse were abundant and seemed to be li\dng ami- 
cably with the fishes; the fish did not seem to be eating the 
larvae or the mosquitoes. Collections were made by Mr. Busck 
at this place. 

The collections by Mr. Jennings were made at Tabernilla in 
January and July, at Gorgona and Paraiso in February, and at 
Caldera Island, Porto Bello Bay, in January, March, and April, 
all in 1908. 

The specimens of Gavibima episcopi, Patrilia sphenops^ and 
Agonostomus monticola from Caldera Island were taken from a 
small mountain brook. 

The construction of the Panama Canal is a matter of great 
importance to students of the geographic distribution of animals 
and plants. The completion of the canal will establish a per- 
manent waterway and means of communication between the 
Atlantic and Pacific coasts of America, which in time is sure to 
affect very materially the geographic distribution of many of 
the siK'cies of aquatic animals and plants in that region. It is 
highly probable that in time many, if not all, of the brackish 
water species of fishes and crustaceans and other in vertebra tc^s 
of that region will find their way through the canal from one 
side to the otlier; and it is not at all improbable that some 
purely saltwater specii^s will pass from one side to the other. 

But of still greater imix)rtance are the changes in the animal 
and plant life which will result from the construction of the 
Gatun Dam and the formation of Gatun Lake. This lake or 
reservoir will cover many square miles of territory now entirely 
out of water, and consisting of hills and valleys, and canyons and 
small plains, through and among which run a number of large 
rivers, such as the Rio Chagres, Rio Trinidad, Rio Gatun, and 
a great numl)er of smaller streams. Practically all of these 
stn^ams will be wiped out of existence when the land through 
which they now flow becomes converted into the proposed large 
lake. Some of the aquatic species inhabiting them will be wiped 
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out of existence, and even those whieh are not exterminated 
will have their geographic distriVjution siTiously affecteil and 
their hahitfi more or less change<l. It is a source of great regret 
to hiologists that the Government has not appreciated the 
necessity for a thorough hiological sur\'ey of the Canal Zone 
l)t»fore the completion of the canal. It is not yet too late to 
make such a survey, hut it must l»e made In^fore the canal is 
completcil; else problems which can now l)e solveil will then 
remain forever unsolved. 

The collection of fishes ujxin which this paper is leased, 
although small, is neverthek^ss of consi<lerable importance*, and 
it is highly desirable that the facts gjuned from their study 
be put on record. 

Family CHARACIXIIlE. 

THE rHAKAriNS 

1. Astyanax sneus (<irintlier). 

Seven Hijechiiens, 40 to 47 mm. loiijr, fmm Tal>ernilla, Jaiiuur}' lo. 
Ten Hpecimenri, rt5 to lUo mm. lonp. from Rio H«.Kjiu»n>n. 

2. Astyanax fischeri SteindacInuT. 

Twentj'-five i*ptH'imenH, 115 to »wi mm. lonir, fmm TalHTiiilla. July i.*4. 

Tliree t<]ie<*imen.*>, 55 to (u* mm. Inu^r, fnun a small |mm»1 at Parais^i, bVI»- 
niary 1. 

Tliese two Hj^et'ie!* an* <lonl»tfnlly «li>tiiirt. A.j\*r}i,i'i st-iMiis to <IitU'r, 
howi'ver, fn>m A. unfun in tlu' slijrhtly larLt'r (•>«•. >Iii:litly )rn'at«*r lU'ptli, 
and in the coloration, tlu» funiitT alNvay> lia\ iii;r a v«'rti<al Mack liuiiaTal 
M|>ot lH>nl(*re4l on each siih' l>y silvery, ami a Mack caii<Ial spot which 
does not oxti'ml on tia* cainlal ravs. 

A comparir<on of j»nr s|HM'iiiirn'i i»i .1. .itftus with 'J examples mI" ,1. 
macrophthalmu$ from the kin 'r«»ijt«», Mr\ir«., kiinll\ -^nt ii- l»y Mr. ('. 
Tate Ret^n, shovi!* them ti» U* •li'^tiurt. a> «*vi«leiic«'«l hy tlie ««lii:hlly larpT 
eye and hii;her ilorsal tin of A. mnrrujthfhithnnM. W'r ari* niiaMe to oh- 
serve any dirtenMin-s in the anal liii. 

For pnrj>«>s4*s i»f c<»mparis«»n we «jiNe comparative measnn'meiits of a 
i*»ri«*s c>f i*|»«'<'imeii> iif ea«'h »»l" the «»jMM-ie*;. A . ji-'<t'ht n, A. nmtttt, ainl .1. 
ntacrophthalm utt. 



98 Evermann and Goldsborovgh — Fislies frovi Canal Zone. 



Astyanax fi^cheri. 
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Astyanax leneus. 
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Astyajiax macrophthalmus. 
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3. Cheirodon insis:nis Steindachner. 

Head 3.8 in length; doptli 3; oyc 2.6 in head; Hnout 4; interorbital 1 
in eye; dornal 10; anal 20; scalers (>-34-4, 7 pores on right side and 10 
on left. 

Body short, greatly conipresstMl, the <lorsal and ventral outlines nearly 
evenly arched, the dorsal somewhat the more strongly; head short, snout 
blunt. Ti*eth in a single row in each jaw, each with about 5 equal cusps, 
and two smaller ones <liH*ering in this respect very markedly from Astyanax 
in which the cusps consist of a (vntral large one with one or two small 
lateral ones on either side. Scales rather large, lateral line incomplete, 
the pores usually develoi)ed only on (> to 12 scales. Fins well developed, 
the height of the dorsal somewhat greater than length of head, that of the 
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Teeth o( CArirorfon iHrignlt. 

General color, reddiph brnwn, tliw appearance due to the redilisili brown 
punctulationa at the posterior pd^ of the scales, the^e puncttildtions more 
numerous and giving tlie flail a nimewliat darker appearance nntheentire 
part ot Ihe botly above tlie nie<liHn line, and on the posterior part of 
entire body from origin of anal; centers of scales light, except thone be- 
tween ventral and pectoral finH and median line, where the scales have a 
Bilveiy reflection; a very dark oval or nearly round s)>nt, abont tlie size 
of eye, on la«t Hcalen at luiBe of caudal and extending slightly beyond the 
scales on to the rays of tlic caudal; fins with some reddii<h brown body 
color, growing lighter toward ti[>s wlu^n; there are indications of dark 
punctulations; a narrow darkinli lateral Btripe,gr()wingHil very anteriorly. 

ThiB Rpeciea \e very clocely related to C. intignU, but diflers in the very 
peculiar teeth, tlie larger eye, the fewer anal raya and the slightly shorter 
dorsal ray. 

Comparative measubrmknts ok :l hi>bcimb\h of Chrirodon intignii 
ASi) 6 OF Chfiroilon gorgome. 
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We have also 11 cotypes, all collecte<l by Mr. Jenningnat the 8anie time 
and placre a.<» the tyjje. One of these* ha.s InHjn sent to Mr. C. Tate Regan 
of tlH» Briti-*!! MuKMini, one to Dr. ('. H. Kigennuinn of In<liana Uni- 
versity, one to the Museum of Stanford University, and one to the 
Field MtMmini of Natural History. Of the remaining S, 5 are in the U. S. 
National Musimhu, and :{ in the Reserve Series of tlie Bureau of Fisheries 
a8 No. 5421. 

5. Brycon striatulus (Kner). 

Seven Rfiecimens ranging in length from 2.5 to 4 inches, from Rio Bo- 
qiM'ron. 

Dornal 10; anal 3(i; scales about 70. 

0. Roeboldes g:uatemalensis ((iunther). 

Ten specimens, 'A% to 5 inches long, from Rio Bo<|ueron and 9, 2.5 to 
4 inch(t< long, from a running ditch at TalxTuilla. 
D<»r¥»al 10; anal 4S; scales 7H to HO. 

Famii.v SYMBRANC^HID.E. 

THE SVMIiRANCHOIl) KP:i>5. 

7. Symbranchus marmoratus Bloch. 
One specimen, S incht»s long, from Rio B(Minerc»n. 

Family AN(iUILLII).E. 

THK EKLS 

8. Ang:uilla rostrata ( [.e Sueur). 

COMMON KKI.. 

Three exampU^s, 2.5 to .'^.75 inches long, from Caldera Islan<l, Porto 
Bello Bay. 

Family IMKClLIir^.K. 

THK KILLIKHHK-. 

0. Rivulus godmani Kt'vran. 

One s|»«M*imeii, 1^4 inches long, coIhTtiMi by Mr. I*.us4'k inasiuull stream 
at Tabeniilla. 

Head 4 ill h'ligth ; 'It'pth .'>.14; «'>♦' 2.7') in bca<l: snout 4.5; dorsal 7; 
anal 12; jKH'toral 12; s<'alcs .'»<», l'5 l»«'inn' <li»r>al. 

This sjHH'iuMMi tliin*r?^ from any d«'Hriptiou wc can lind of any Rivulus 
in having no v«'ntral tins. Siin'f mih* of \\\v ventral fins is sometimes 
aliHent in meiidM*rs of this family anil wv liav<* but the single s|Kviinen, 
we lM*sitatir to s*'i>arate it from tjntliimni which it otherwi<«» .seems to Ik». 

A very inten-stinu .-trnctun* in this «ip«'riiiM*n is the **cyclojK»an eye** in 
the center of the «H*cij»nt. It ron<i>tsof a larg«' round scale-like formation, 
as largi* a** eye, with radiatiiiir striji*. We can tiiitl no refen»nce to sucii a 
stnictun' nor anything like it in >{iecimens of many g«>nera that we have 
examinnl. 

10. Oambusia episcopi Stein<lachner. 

Two femaN* f-iKM-ifnens, 2 and 2^4 inch«*s long, from a .*<mall mountain 
brw»k on Caldera Island, Porto Bello Bay, January 24, 1908. These are 
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fine specimens showing^ very distinctly the dark spot on middle anal base. 
Each has many eggs with the young, fairly well develope<l, curved 
around the yolk and fully fonned. 

Twenty-nine Ri)ecimen8, J^' to l}4 inches long, from reservoir stream, 
Caldera Island, Porto Bello Bay, April 9, 1908. All of these but four 
have the prolonged anal fin. The smallest of these four is 1 inch long. 
In all the others the first 3 or 4 anal fin rays are produced and sliow a 
white color in alcohol, behind which is the dark falcate spot extending 
nearly to tip of fin. 

Dorsal 8; anal 9; scales 27; teeth fixed, in a narrow band, no large ones. 

11. Poecilia sphenops Cuvier & Valenciennes. 

Six specimens, ^ to 1^4 inches long, from a small stream at Tabernilla, 
agreeing well with current descriptions. 

Four specimens. IJ^ to 2)4 inches long, from Caldera Island, Porto 
Bello Bay. The smallest one of these is a male. The others are females, 
the largest of which had many well -developed young, one of tliem being 
^ of an inch long. 

Three females, each about l}4 inches long, from a small mountain 
stream on Caldera Island. 

Thirty-five specimens, % to 2}4 inches long, from Paraiso. 

Twenty-five specimens, Jg to 2 inches long, from a small seepage pool 
below spillway of re8er\^oir dam at Gorgona. In these specimens and 
those from Paraiso there seems to be but a single row of teeth in each jaw, 
an outer row of movable conic teeth ; if there are smaller teeth behind 
this row they are most minute and invisible with a good lens. 

Fifty s|)ecimens, % to 2^4 inches long, from Tabernilla, January 15, 
1908. 

Five sp<^cimens, % to 1% inches long, from Tabernilla, and 12 speci- 
men*, 1 to 2 inches long, from Rio Boqueron. 

One oxample, a female 2 inches long, contained (JO young developeil 
sutticiently to show the eyas plainly. This sjKJcies is evidently viviparous. 

Dorsal 9; anal 7; scales 28 to 30; teeth very small, conical, in a single 
row or very narrow band, movable. 

Family ARGENTINID^. 

THE SILVER8IDES. 

12. Thyrina pachylepis (Gill). 

One specimen, 2 inches long, from Rio Boqueron. 
Panama is the ty|)e locality of this specias. 

Family MUGILID.E. 
THE MULLETS. 

13. Agonostomus monticola (Bancroft). 

Two specimens, 3^^ and 3,^ inches long, from a small mountain brook 
on Caldera Island. 
Dorsal IV, 8; anal 9; scales 38. 
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Family POLYNEMIDiE. 

THE THRBADFISHES. 

14. Polydactylus approximaiis (I^y <& Bennett). 
Four Hpecimens, ^ to 1^ inches long, from Taboga Island. 

Family CICHLID^.. 

THE CICHLIDS. 

15. yEquklens Cflmileopimctattis (Kner <& Steindachner). 

Fourteen specimens, \}i to 4^4 inches long, from Tabemilla. 
Nine H{)ecimen8, 1% to 2 inches long, from Rio Boqueron. 
Dorsal XV. 10; anal III, 7; scales 25. 

Family TEUTHIDIDiE. 

THE TANGS. 

16. Teuthis crestonis Jonlan & Starks. 
Three young examples from Tal)oga Island. 

Family BALISTIDiE. 

THE TRIWiERFISHES. 

17. Balistes naufnigium Jordan & Starks. 
One young example from Taboga Island. 

Family TETRAODONTIDiE. 

THE PUFFERS. 

18. Spheroides annulatus (Jenyns). 
Five young examples from Tahoga Islan<l. 

Family GOBIID.E. 

THE (JOBIES. 

19. Mapo fuacus ( Hupiiell ). 

Five sfiecinienH, 2% to 4 inches lon^, from TalN>ga Islainl. 

20. Eleotris pisonis (inielin. 

Nine specimens, 1^4 to 3>i inche?? long, from Caldera Island. 
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A NEW CHIPMUNK FROM COLORADO. 

BY EDWARD R. WARREX. 



In the spring of 1905 I collectcrl a singlo specimen of a chip- 
munk at Gaume's Ranch, Shell Rock Cafion, in the northwest 
comer of Baca County, Colorado, which seemed to helong to an 
uncle8cril)ed form. In April of this year (15K)0) I was success- 
ful in collecting two more specimens of the same animal at 
IrAvin's Ranch, in Tp. 29 S., R. 52 \V., I^s Animas County, 
Colorado, alK)ut twelve miles due west of the other locality. 

The region where these animals were found is at an elevation 
of 5,000 feet and a little more, a san<lstone me.«a cut up hy 
many gulches and shallow canons, and covere^l with *'c<Hhir*' 
(juniper) and pifion trees; locally it is known as ** TheCnlars/* 
It is a very drj' region, with practically no running stn*ams and 
hut few springs and water-holes. Evidently as a result of this 
dryness the colors of the animal are very pale and apparently 
faded, hut an examination of the jx-lage of the siM*eimens shows 
it to l>c practically unworn, and as the tliree at hand are (juite 
identical in color and other cliMraeteristies I hnve no hesitation 
in descrihing it as a sulisix-eies of Kn'umid^ tfiKulnrUtatuA^ to 
which it is evidently clos4-ly allie^l, thouj^h difft-ring much in 
color. 

Eutamias quadrivittatus animosus Kiilhip. nov. 

LAS ANIMAS (HIl'MfNK. 

Txfpe fn»m Irwin's Ruiuli, Tp. L**.* S., R. .VJ W., I^^ Animas (^>^nt>^ 
Colorado (elevation 'y,my(\ ftH't). Nn. :U2s, colUrtion nf E. R. WarnMi. 
9 adult. April l***, Pnk*. K. R. Warn-n. ilUU will !«» deIM»^iUMl in the 
U. S. National MuHMini.) 

Characters. — Siz** as in t/uadririttatun, posHl)ly a little larger. Tlie 
animal ha>» a very pale rusty apiM'arance, ami the thnn? s|KH*inieiis in my 
i:»— Pwk:. Biol. ii4*r. Wa*»h.. Vol. XXII. l'J09. n<»6) 
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poBseflsion are so much paler than a large series of typical quadrivittatus 
that there is no comparison to be made between them. 

There are no cranial characters to distinguish it from quadrivittatus. 

Color. — All colors pale. Inner pair of light stripes grayish white, outer 
pair quite clear white. Middle dark stripe narrow, blackish, pale chest- 
nut or rufous bordered. Inner pair of dark stripes rather pale chestnut 
rufous, darkest posteriorly, with a little blackish ; outer pair a pale phade 
of the same, not very distinct from the color of the sides, which are pale 
yellowish rufous. Post-auricular spot large and whitish. Top of head 
and shoulders quite gray. Dark facial stripes narrow and blackish, not 
clearly black. Flanks grayish. Upper surface of tail with less black and 
more rusty than in typical quadrivittatus , under surface of tail pale bright 
rufous, hot the dark chestnut of quadrivittatus. 

Measurements. — ^Type specimen : Total length, 247; tail vertebrse, 115; 
hind foot, 37. A male topotype measures 247; 105; 35. 
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NEW CRABS FROM THE GULF OF SIAM.* 
BY MARY J. RATH BUN. 



The forms here described are part of a collection made by 
Dr. Thiwlor Mortensen in the Gulf of Siam in 1899-1900. A 
full report with illustrations will be published in Det Kongelige 
Danske Videnskabernes Sclskabs Skrifter. The type specimens 
are in the Museum at Copenhagen. 

Family LEUCOSIID.E. 

SlBFAMILY LEr(Y>SIIS.E. 

Heteronucia mesaneiuis itp. nov. 

Typf. — 9 I between Koh Mesan and Koh Chuen, 15 fathoms. 

DimeiiBionB. — I^ength, 3.7 mm. ; width, 4.5 mm. 

Carapace coveitNl with vesiculous ^raniilt^, nulijrlobular, very uneven; 
canliacand mcHojirastric rej^ons set offhyadt'ep >?roov<»; branchial rejrion 
no<hilr>iw. On the pterygostomian rejfion a larjse ohtiwi»-anj?k»d promi- 
nence in line with the eye. Front and orbits nearly one-half as wide as 
carafiace; fn>nt with a median furrow and faintly bidentate. <.)uter 
maxillifie<l Ijent almost at a right angle near its middle. CheliiKxIs 
knobby, palm very thick proximally, as long as tingers wbich are 
evenly denticulaU^ and overlap, dactylus lying within |HilIex. 

Cryptocnemus mortenscni s[). nov. 

Type. — c?» K^>1» Cbnen, iiO fatlmms, sbell lK)ttom. 

Diftientionn. — I^engtb, W mm.; wi«ltb, .'5.H mm. 

Near C. peutagonn$ Stimi>son. Margin of p<Hterior half of carapace* 
regularly arclie<l; of anterior half slightly angled at hepatic region; e<lge 
of front anMiate. Carapace surrounded by a thin striati^l rim, widest at 
p<»sten>- lateral n*gion, and continued downward t<> anterior margin of 
buccal cavity, forming lower margin of a facet, of which up{)er e<lgi^ is 
blunt. C*heli{i<Mls with Htriateil marginal cn'sts; palm 1^4 times as long 
am wide; immovable ting<>r broadly triangular, sharp-|M>inte<i; dactylus 
strongly \)eui down. 

• Published with Xho ))(>niii!t«tion of Dr. Thwvlor Mortenwn. 

Kr— F»K«ic. liioi.. .^ic. Wa»H.. Vol. XXII. 1909. (107) 
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Philyra olivacea sp. nov. 

Type. — cJ*, coast of Lem Ngob, in seine. 

Dimensions. — Length, 9 mm. ; width, 7.8 mm. 

Carapace elongate oval, hepatic facet well defined; elevated portions 
granulate; from the postero-lateral margin 2 oblique lines run inward 
and converge, forming a small triangular area. Front subtruncate, a 
slight median point; end of maxillipe^ls visible from above. Eyes long, 
slender. Strong tooth on lower hepatic margin. Lateral margins of 
carapace bi-angular. Posterior margin trilobate. Chelipeds granulous, 
hand % as wide as long, outer edge straight, inner convex ; dactylus hi 
longer than outer edge of palm. Third, fourth and fifth segments of 
abdomen fused, penultimate segment unarmed, wider than terminal half 
of preceding segment. 

Subfamily ILIIN^E. 
Arcania siamensis sp. nov. 

Type. — 9 i Sound at Koh Chang, 3-5 fathoms, soft clay. 

Dimensions. — Length with spine, 17.5 mm. ; without spine, 15.7 mm. ; 
width with spines, 24.5 mm. ; without spines, 15.5 mm. 

Near -4. septemspinosa (Fabricius); carapace more globular, branchial 
regions more swollen ; surface densely covered with granules visible to 
naked eye ; marginal spinas shorter, the long lateral spine leas than 3^ 
width of carapace. 

Family HYMENOSOMID^. 
Rhynchoplax coralicola sp. nov. 

Type. — 9 /Singapore, on coral reef. 

Dimensions. — Length, 2.2 mm. ; exclusive of rostrum, 1.8 mm. ; width, 
1.7 mm. 

Shell thin, spotted with fine black dot*<, sparingly hairy, ovate, bordered 
by a raised rim ; only one lateral spine, situated on antero-lateral margin. 
Rostrum, a long median and two short lateral spines. Chelipeds unarmed, 
fingers as long as palm. Dactyli of legs spinulous. 

Family OCYPODID^. 
Subfamily MACROPHTHALMINiE. 

Cleistostoma lin8:ulatuin sp. nov. 

Type. — 9 > L^"' Nffob, in mangrove swamp. 

Dimensions. — l^ength, 3.1 mm.; width, 4.5 mm.; width of front, 
1.3 mm. 

Surface setosi^ sette retaining mud, granules forming clumps and thick- 
ened lines on elevated parts. Front almost vertical, with 2 transverse, 
oval, concave surfaces. UpiHT border of orbit very oblique. Median tooth 
of epistoine long and lingulatc. Exognath concealed; merusof endognath 
very narrow anteriorly and with a deep outer sulcus. liegssubcylindrical, 
with one or two tubercles on their anterior margin. 
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Family (iRAI'SID.K. 
HmrAMiLY VARININ.K. 

Camptandriuni pafudicola ttp. n<iv. 

Diimen9ion$. — I^ength, 4.3 mm. ; width, 5.3 mm. 

Surface aneveii, regionH omamentetl with a few tiiljerclen regiiUirly 
pla4«(i. Widtli of front J^ jfn^at4vt width of cara|>atv. Thnn* large 
antero-Iatoral teeth, and a minute tooth U*liind the lai<t. Oielipedn tmh- 
cylindrical, mihtonninal K]>ine on ami. Kin^en* an loni; an |>alm, hroadly 
hollowed at tipn. Menis joints tif U^ dilate<l, a triangridar Hpine on diM- 
tal thin! of anterior Imrder. 

AcnuBopleuni rotunda np. nov. 

7Vp^, — C^f Houth of Koh Kut, 17-2t> fathoms, mud. 

DimentiionM, — I^enf^h 2 mm.; width 1.75 mm.; fronts w>rhital width, 
1.7 mm. ; width of front, 0.7 mm. 

Cara|»ace mi))circular, wideftt at mi<id)e; front hilol)e<l; eyen Htout, fill- 
ing orbitK. MaxilliiMMlH not ^pin^, menm and ii«chium HutMM|ual to earh 
oilier in len^h and width, but much wider than lon^; exo^nath narrow. 
Legs narrow, nnarme<l, daetyli verj- nlender, moderately curveil. 

Sl BKAMILY SE.'^AKMI.N.K. 

Sesamui ( Chironumtes ) siamense np. nov. 

Tjfpe.— Q , Koh Knt, ntony c<»at*t. 

Dimtn$ion$. — Iii*nfrth, S.5 nmi. ; anterior wi<)th, \Ko nmi. ; jMinterior 
midth, 9.7 mm.; width of fnuit. 5.1 mm. 

Ijiteral tooth slight. ol>tns(*-anpled. Middle pair of Mifierior loU^ of 
front dij>tinetly wider than outer imir. A slight (»htUMan);uIar expansion 
on anterior margin of ann. Palm ftriHte<l on up|ier surface, 2 stride 
ftiuirply marke«I, 5 or spinules on up|»er e<lgi> of dai'tylus on pn^ximal 
|. A sharp su)Nli.^tal spine on menis-joints of U*gs, last thn^ j(»intM 
flpan«ely fumishe<l with long fine hairs. 

Family 1»INN()THKKII).E. 
.**rBrAMii.Y PINNoTHKKIN.K. 

Pinnotheres bilriceri sp. nov. 

Type. — 9 » Koh Krain, '.M) fathoms. 

DimenMiottM. — I^ength, 2 iniiL ; width, 2 mm. 

Near P. gracilis BurpT. Carapatv nearly cinMilar, frt»nt little advanivd, 
orbiti* cut out of margin, eyes nnpiginented. ('heli|MMlM with lower mar- 
gin of pnnsMluscoiieuve lielow distal end of palm; fingers tu}>criiig pn'tty 
regularly to the strongly curved ti|ks; a slight t>asal proniiixMuv ou each 
finger. 

Pinnotheres lanensis sp. nov. 

Type. — 9 » Koh I^n, 3C> fathoms, mud. 

/)iiii/w#ion«. — I length, 2.4 mm.; wi<ith, 2.7 mm. 

Allie<l to P. parvuluB Stim|ison. Carapaiv very thin, with an antem- 
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lateral angle. Orbits invisible from above; eyes pigmented. Last two 
segments of endognath mitten-shaped, dactylus small, attached half-way 
back on propodus, and reaching its terminal fifth. Chelipeds stout, palm 
widening distally, pollex wider at base than dactylus. Legs, tliird long- 
est, second next, first and fourth subequal ; dactyli of third and fourth 
pairs longest, equal. 

Pinnotheres quadratus sp. nov. 

Type. — 9 » Koh Chang, one fathom, coral. 

Dimensions. — Length, 5.2 mm. ; breadth, 5.3 mm. 

Near P. palaensis Burger. Carapace subquadrate, with rounded cor- 
ners. Orbits ventral, eyes pigmented. Propodus of maxilliped large, 
spatulate, overreaching inner angle of merus; dactylus small, linear, 
scarcely visible when maxillipeds are folded in place. Cheliped stout, 
widening distally, more than twice as long as high, and twice as long as 
fingers ; a large tooth near base of dactylus fits between two smaller teeth 
on pollex. Legs, third longest, fourth next, second next; third and fourth 
dactyli longest, subequal, first and second subequal. 

Pinnotheres nis:rans sp. nov. 

Type.— 9 , Koh Lan. 

Dimensions. — Length, 6.8 mm.; width, 8.3 mm. 

Allied to P. latus Burger. Carapace very high in the middle ; anterior 
margin advanced at middle; orbits invisible in dorsal view; corne^e 
black. Dactylus of endognath does not reach end of propodus, which 
tapers toward the end. Cheliped not much stouter than legs, palm widest 
at distal end, margins nearly straight, 1}^ times as long as fingers. JiCgs 
nearly of a length , third longest, second and fourth next, subequal ; dactyli 
of third and fourth pairs longest, equal, twice as long as the others. 

Pinnotheres kamensis sp. nov. 

Type. — cf, west of Koh Kam, 5 fathoms. 

Dimensions. — liength, 1.4 mm. ; width, 1.5 mm. 

Carapace ovate, an antero-lateral angle; surface coarsely punctate; 
front strongly advanced, bilobed ; eyes large, orbits in margin of cara- 
pace; corneie black. Inner margin of merus of endognath angled; 
propodus long and narrow ; dactylus inserted behind middle of propodus, 
and not reaching end of same. Chelipeds short and stout, fingers gaping 
widely. Legs broad, first 3 pairs subequal, last pair smaller; same is true 
of the strongly curved dactyli. 

Pinnotheres Icutensis sp. nov. 

Type. — d*, south of Koh Kut, 17-20 fathoms, mud. 

Dimensions. — Length, 1.1 mm.; width, 1.02 mm. 

Carapace oblong-hexagonal, transparent; front advanced, subtruncate, 
eyes large, projecting beyond carapace. Palpus of endognath reaches a 
little beyond angle of merus; propodus short, broad, with dactylus articu- 
lating near its middle and overreaching it. Hands inflated, fingers 
slender, gaping. Legs, second longest, third next, first next; dactyli, 
fourth shortest, others subequal. 
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Pfamotiieres sUmensis .<p. nov. 

Type. — d*, s^uth of Koh Kiit, 17-20 fathoms, mini. 

IHmennion*. — Iji^n^h, 1.1 mm.: witith, l.Ui mm. 

Near P. kitUnsis. Cara|Mice more ^t^oIlKly aiigli*<l behiinl orbit, sur- 
fai-e lit^ply punctate; front plainly hilolieil. Pn»podiwof endognath very 
elon^^te, dactyliiH attache<l on distal half of pn>po<liu« not far from 
middle, and reaching end of propodiis. Stemimi holloweil out in a cir- 
cular depression in which lies the end of the alMiomen. Palms much 
swollen. Carpal and prop<^lal segments of legs widened in distal half; 
dactyl i subequal. 

.SUBFAMILY PINNoTHERELIN.t. 

Mortensendla gen. nov. 

Dorsal aspect of Pinnixa. MaxillifMMis tilling buccal cavity, ischimn- 
nienL«« broail, longitudinal, the two si»gments suU^iual, sulH{uadrate, 
fused, but with a faint suture lint*; palpu^: sniall, attaohe<l near outer 
angle of merus, three .•segments end to end. Exognath exiK>se<i and of 
go<id size. 

Tyjieand on\j sjiecies, 

Mortensendla forceps sp. nov. 

Tifpf. — <5*, Koh Chang, outsi<ie mangroves. 

Diminsiont. — Ijength, 4.2 mm.; width, «'».s mm.; fronto-orbital width, 
2.H mm. ; eflge of front. \.'.\ mm. ; iMist^^rior margin. 4.t> mm. 

E<lge of front straight ; lateral aiigN»s of carapacv roundtMl ; lateral mar- 
gins crenulate, with close<l fissun*s. ('lu'lip«Mi«! ^Mjiial; tini:»*rs stn»ngly 
curv'p<l away fn)m each other, making a widr gap; a tniin*ate t<M)th at mid- 
rlleof dactylus. AMomen narrow-triangular, rtlth M'trmrnt consirictnl at 
middle; apfiendages of first s<»gm«»nt wonid rxctiMl alMhrnu'ii if exti-nded, 
but they an* l>ent shari>ly backward opp«i>it<' posterior manrin of first 
sternal segment, their extn*miti«*s broadly oval. 

S« HFAMN Y A-TIIKN«»..NATniN.K. 

Asthenognathus hexagonum >p. nov. 

Type. — 9» north of Kob Kon;,', s !atln»ni^. mud. 

himeufiou*. — L«*ni:tli. .">.«) nun. ; width. T.s mm. : fri»nto-nrbital width, 
A.'.\ mm. ; width of lowrr v^V^- of front, 1 .7 mm. 

i'arapace strongly hexajronal. Kn»iit aiivamtd. *'*Vjiv >traiudit. «»ides 
obli<pM'. S'cond l«*j; Innyot, alH>nt twio* a- l<>nu' Jt** rarapa<i*, and only 
slightly lon^jt'r than third Wm\ tir>t iniuh !-mali»'r; fotirtb ini»»'t t\i'bk', 
nraching littl<* N'yond iniTMs «»t pn-rrilinL: pair. 

FxMii.v <.nN<)PLA('Il>.i:. 

•*iu>vMii.N r\i:« INolM A« INK. 

Litocheira cristata .<p. i)«>v. 

Type. — 9. two mil«'> M>uth <»i' Kob Tutu, lo fat boms, "^andy mud, 
}*liells. 

Dimermiouit. — I>i'ngtb. ')..3 mm.; width, 7.7 mm.; fronto-nrbital \%idth, 
5 mm.; frontal uidth, 2.H nun. 
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Anterior border of carapace, chelipeds and legs fringed with long hair. 
Four lateral teeth, of wliich the third is triangular and prominent. Arm 
with a thin crest above, forming a tootli near end of segment; wrist 
eroded; fingers long, cylindrical. I.<eg8 with a thin smooth crest on 
merus, anterior in first three pairs, posterior in fourth pair. 

SlBFAMlLY RHIZOPINM?:. 

Megasstheshis* gen. nov. 

Allied to Camatopsis Alcock. Eyes unpigmented; movable part of 
antennules immensely stout ; buccal cavern anteriorly narrowed and arcu- 
ate, outer maxillipeds closing the cavity; iscliiognath as broad as long 
and broader than merognath, which is subtriangular and bears the palp 
at its summit ; exognath short and narrow. 

Type and only S|)ecie8, 

Megssthesius sage^m sp. nov. 

Type. — cJ*, Singapore, 2-3 fathoms. 

Dimensions. — I^ength, 2.7 mm. ; width, 2.7 mm. ; frontal -orbital width, 
1.8 mm. ; width of front, O.fi mlVi. 

Carapace pentagonal; i)ostero-]ateral Iwrders long, parallel; antero- 
lateral borders short, in line with orbits; front bilobed, lobes arcuate. 
Antennie slender, crowded l)y the antennuk»s away from the front. Cheli- 
peds shorter than legs; palm spinulous below; fingers cylindrical, longer 
than palm. Legs long, narrow, margins spinulous. Third to fifth seg- 
ments of abdomen fa^^ed. 

Slbkamily TYPHLOCARCIXOPSIN.E nov. 
Characters of 

Typhlocarcinops gen. nov. 

Differs from Typhlocarcinus Stimpson chiefly in having the first seg- 
ment of the male abdomen very broad, covering the whole width of the 
sternum, and transversely grooved. Remainder of abdomen narrow. 

Ty[x.' and only si>ecies, 

Typhlocarcinops canaliculata sp. nov. 

Type. — cf, between Koh Mesan and Cap Liant, 5-8 fathoms, sand, 
st<.)nes. 

Dimensions. — lAMigth, 2.7 mm. ; width, 3.0 nmi. ; fron to-orbital width, 
2 mm. ; frontal wi<lth, 0.9 mm. 

Carapace widest posteriorly, lateral margins granulate, entire. Front 
widening anteriorly, strongly deflexed, lower margin arcuate and faintly 
emarginate. Orbits circular, eyes slightly pigmented. Buccal cavity 
with si<ies parallel; antero-external angle of merognatli not produceti. 
Chelii)eds about Ij^ times as long as carapace; second and third legs sub- 
equal, second longest. 



*lUyas^ great; ow^<rtf, jxirception by feeling. 
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gUBTAJOLT HEXAPODIX^. 

Hunmiastoptax oricatalis sp. nov. 

Type. — d*, north of Koh Kat, 10 fathoms. 

Ih'mentiont. — Lenfjrth, 9 mm. ; width, \2.*y mm. ; width acroHti front an<l 
orhit8, 5 mm. ; frreatest width of front, 2.S mm. 

('arafNice lonjritndinally very convex, trana<ver>»ely very level; lateral 
Uinlers marked by a raiiiel line; antero-lateral manrin amnilarly arcuate, 
ln>stero-lateral mandn.<* ifubparallel ; p«wterior mannn convex. Fnmt 
f w r«teri<.»rly ct»ni}tricted. anterior mannn concave, a .^hallow ineilian 
t<Hith. Epi!<tome ol)ef)leie in the middle. Prop«^iiL«* of end'ijniath as 
wide as lonjr. Cl»elipe<lH short, rtout. >^M)nd le>r iinirh laruer than tir»t 
and thinl which are ."^iihefiiial. Thinl and fourth sejimient^ of aUioni^n 
ftb^nl, als^i fifth and idxth; appendage^^ of first ."'e^ient much longer than 
the abdomen, but <lonbly recurved, formint; tojjether a tijnire x. 

Thaunustoplax chuenensis !^p. nov. 

Ti/pf. — d*, K«»h Chuen, l\»> fathom.-, ?»hell ^>ott«»ni. 

Dimfnuinnn. — Ijenj^h. ^S.O nmi. ; width, 4.*^ intii. ; width a<T«»?->« fnmt 
and <»rbit.»*, 2.5 mm.; jjrn*ate>t width of fnmt. l.o mm. 

IMfler.-* from the pfvce«]ing in narrowt^r carapac**, jrsi.'-trir nnriMii *harply 
«»iitliiie«l; anten>-lateral man;in le;«4 an^rled, fn»iirn-<»rhital di^taiue 
jrrvater, front wider, epb«tome i*«)niplet»% levr>? narrnwtr. 

Lambdophidlus anfractus -p. nov. 

Tijpt. — d*, off Koh Knt, ♦> fathoms. 

Dimfrntion$. — I^'ii^h, 4.7 mm. ; width. 7.:» mm. 

Carapace Jiulxpiaiirilateral ; anl«Tii»r :in;;l«*s nmndrd; r«»iivrx in Initli 
ilirectionj*. Front nearly vertical, >iihtnnnati*. < )rhits MMoiii:-«'vaI. 
Ky<*^ alm«*«t immoval>le. pi^nented. 15u<ral <.;tvity iiarn»w> aiitirii-rU ; 
inner marjnn of ir'chinm-nu'ni- >«» <«iiiv«*x that th«* -pa<T U'Invm'm JM-hium- 
jointj' ii* nearly filliHl l>y th«* palpi. Fir-t -vL'turnt of ^tiTiiuin with a 
tran.*«verK» »tinn«m.*< tnMM-h for iIm* pn»j«MtiiiL' I'xtn-iiiitii- «•!' th»* alHlnminal 
apf>enda^es. Thinl t«» fifth ^•;zm»Mit- <»1 a)H|..in«Mi r<iinplrt»'ly fu'M'.l. -^ixtli 
•^•jniM'nt nearly a^ loni: a.** wid*', M'vmth M'::m»nt -iihtrian^nihir willi tnii- 
vex ?^i<le»*. 

Family XA.N'TlllD.K. 

.<» lUAMNY MKMl'riN.K. 

Pilumnus borradailei >p. nov. 

Type. — cf, K«»h ( iiaiiL'. 1 fathom, cnral. 

l>imfnswmn. — Iji-n^'th. 7. 4 mm. ; width. In mm. ; fnmto-nrhital widtii, 
7.1 mm.; width of fn»nt, .I."* mm. 

Carapaiv tiatt«'in'd ; a friFiv:** of h»n:: hair- «»n arit<'rinr honirr; antiTo- 
lateral n»>n"n* a litth- ;:ramilar. LoU\-i of fnmt wrs ohh«|ni', convex. 
Su|>erior orbital li^^iin- Mnall. oiittT ni«trh hn>ad. Four anti'n»-Iat«Tal 
1m1x*s, >rradiiall\ dimiiii-«hin^ in >i/f. Fahn** ro\»*n'f| witli jK'ariy >rran- 
nle*«; oidy di-tal iiah' of fintr«T> i.-< dark color»*d. .\«nin*Ht to /*. pilimua 
Fulton and (irant. 
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Actumnus chang:eiisis sp. nov. 

Type. — 9 » Koh Chang, 1 fathom, coral. 

Dimenaions. — Length, 8.8 mm. ; width, 5.7 mm. 

Near A. tomentosus Dana. Frontal and antero-lateral regions dotted 
with separated granules; an indistinct line of granules curves inward and 
forward from the last lateral tooth. Surface almost hare, with occa-sional 
hairs which do not disguise the markings. First antero-lateral tooth 
truncate, second and third acute; postero-lateral margins straight. Cheli- 
peds very unequal, granules small, Ijead-like, dense on palms; larger 
pollex short, with four large teeth. 

Heteropanope sexangula sp. nov. 

Type. — 9 » Gn\i of Siam, exact locality not given. 

Dimensions. — Length, 5.2 mm. ; width, 7 mm. 

Form of //. eucratnides Stimpson ; hexagonal ; surface uneven, a trans- 
verse ridge on each frontal and protogastric lobe and a few nodules on 
branchial region. Front strongly deflexed, quadrilobate ; four antero- 
lateral teeth, fourth largest, acute, third minute. Chelipeds unequal; 
merus with a subterminal spine, wrist nodular, palms granulose except 
on distal portion of larger one. Legs slender. 

New Names applied to Known Species. 

Uca manii, nom. nov. for Gelasimus acvtus de Man, ^Icock, not G. 
acutus Stimpson, which is synonymous with U. dussumieri (Milne 
Edwards). 

Pinnotheres alcockl, nom. nov. for P. parruius de Man, Burger and 
Alcock, not P. parvulus Stimpson. 

Hypocolpus haanii, nom. nov. lor Hypocolpus grhnulatus (de Haan) 
= Cancer {Xantho) granulatus de Haan, 1837, not Cahcer granulalut 
Linnaeus, 1758. 

Portunus ( LupocycloporCis ) innominatus, nom. nov. for Nep^nxu 
{ Lupocyclopor us ) gracilimanus A\cockf not ^tiiv^on. 
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NOTES OX THE NARROW-MOUTHED TOADS CEXGYS- 

TOMA) AND THE DESCRIPTION OF A NEW 

SPEaES FROM SOITHEASTERN TEXAS. 

BY JOHN K. faXRECKER, JR. 



In 1859 Girard deicribed a narrow-mouthf:^] toad frfnn Kio 
Sh.<*^), Texa-s, under the name of En{/ip4^/mn i^if^nM. ^.'ojj*; and 
his contenipi^rarie* faile<i to recognize the anirnal ai* dii-tinet 
fmnj A\ car^infnM Holbrook and until quit^- rw-^rntly it ha.« \n^:\\ 
confuse**! with that specie?. 

In 190> Mi!» Mary Wckerson* r^l^^xWuA E. t^r^vM Uhiu a 
ju'ritn? f»f living examples fn>m Hrr>wnf^vill«' arid eall^yi att^.-ntion 
to tin* fact that it is a very di-rtinet and ^-a.-ily r*t^.-r>ipiizahh' 
*»|)e<:ii*s. 

The pre.'^ent wriU'T wa?* at first inrliij#-rj to Ur a littl*- douhtful 
of Hie .«tatuj* fA Eni/tjj^oiiifi U/fuM:^ and, in ord^-r \f} fully satirfy 
him^K'lf that tht* ehaTa^t'-r.'^ whi^h w»-r»' ^upi#«;r<*<l to distinKuiwh 
the two .sfi«-i*i«'S w»*r»' <«in«laiit, mad*- an ♦fTort to ae^urnulat^' 
a .sufficit-iit nuinUr of ♦'xanijih*." of Effjjjf^oiun from different 
localities, that th«- «iu»-lioii rnijrht Ur p*'ttl»^i Ix-yond a douht. 

As a n.*sult, a lar;r«- ■^•ri*** fronj «ight Stat*'** has In-f-n hrou^ht 
together. A<kiiowl**djnn»iitsan* du*- to Dr. Ix-^^nhard .Stejneg«*r, 
I'nite^l State's National Mu^urn, for th*- loan of a W'ries of E. 
rtindinniMt' fr«»iij Florida. (»«-orgia and North ( arolina and for 
n<it«*son T»x;i- -iN-rirnt-nsof tli*- genus; to Miss Mary Dickerson, 
Am<'ri<an Mn-« um of Natural Histor>', for the loan of two 
«*xanipl«s of K. f^/in:** from Brownsville, Texas; to Mr. Julius 
nurt«r <»f St. \At\\\<, Mo., for examples of E. rardineme from 
Alaliama, biui-iana. Miss4juri and Paris, Texas; and to Hon. 

•Tlw Froir H^Kik. .NVw \ork. p. KiM. 

17— Fwx-. Bir.i^ s*x\ Wash.. Vol. XXII. 19W. (115) 
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J. D. Mitchell of Victoria, Texas, for a series of E, texense and 
the type specimens of a new species herein described as Engys- 
toma areolata. 

In addition to these specimens, the writer has had access to 
the material in the herpetological collection of Baylor Univer- 
sity, consisting of examples of E. carolinense from Arkansas and 
Missouri and of E. texense from several Texan localities. After 
a critical study of the material from all of the sources above 
mentioned, he has reached the following conclusions: 

First. That the narrow-mouthed toad usually reported from 
Texas is not Engystoma carolinense but E. texense which is a very 
distinct species. 

Second. That the Engystoma carolinense of Hoi brook is exceed- 
ingly rare in Texas. The only typical specimen examined was 
from Paris, Lamar County, in the extreme northeastern section 
of the State. 

Third. That a small form with unusually pustulate upper 
surfaces, peculiar coloration and short hind feet, from south- 
eastern Texas, is worthy of recognition as a distinct species 
(^Engystoma areolata Strecker). 

Curiously enough. Dr. Stejneger had already noticed the 
peculiar character of some specimens from Victoria and Calhoun 
Counties, Texas, and in writing to me, gave me the benefit of 
his data. In southeastern Texas the new species occurs in 
localities inhabited by the widely distributed Engystoma texense^ 
but in central Texas where the latter species is the prevailing 
or, as I am now fully satisfied, the only form of narrow- 
mouthed toad, no examples have been found that are even an 
approach to E, areolata. 

Engystoma carolinense Hoi brook. 

This is the largent of the three forma hen* coiit«idered and the most 
widely distributed. ExampU\s have been exaniined from Raleigh, North 
Carolina; Columbus, Georgia; Milton and Little Sarasota Bay, Florida; 
Mobile, Alabama; St. Tammany County, Louisiana; Hot Springs, Arkan- 
sas; Cliff Cave and Butler County, Missouri; and Paris, Texas. It has also 
been reported from Johnston and Wayne Counties, North Carolina ;t 
Riceborough, Georgia; Clareona, I-^kfi Jessup and Micanopy, Florida; 
Greenway, Arkansas; Calcasieu Parish, Louisiana; New Madrid, Mis- 
souri, and various localities in Texas; but most of the Texan localities are 
open to doubt, this species probably being confuse<l with E. texense, 

+ C. S. Brimley, Journal Elisha Mitchell Set. Soc.. Dec. 1907. p. 159. 
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Some of the larger (female) ppeoimensof Hum H{iecie8 attain atotallen^h 
of :W mm. The average length of twenty adults ( 10 mak*ri and 10 femaU»«) 
H aUnit 1^0 nun. The iMuly Ih ntout, the gn^atest width of a finely pre- 
«T\'e*l example 37 nun. in length Ijei ng *J1 nun. The npjMT nurfact*** are 
hlark, hn>wn or dark gray. The markings art* usually in the form of two 
ohliqiie ))andi< (hlack or hrown) one on eaeh side, extending from the 
eyes t4» the posterior part of tlie Ixxly. Tntler surfact»s gray or light hrown, 
speckleil with white or light yellow. The head is }M)inte<i, hut not ho 
consi>icuoiu«ly an in the slender-lnxlied Ifjrense. CanthuH rostralis not promi- 
nent. Theliml)s are longer and heavier than thos<» of the other two s|)ecies. 
T1m» skin is eitlier entirely smooth or very slightly pustular on the i)osterir)r 
|»ortion of the Ixniy. The inner sole tul^rcle is largi»r than in exampleH 
of texeiue of appr(»ximately the same size. 

Tht» single example from Paris, Texas ( No. 271, Hurter C^jll. ), is one of 
tlie largest examined and one of tlu' m<»st typical. The under surfaceH 
are darker than usuul and the hlntches are unusually distinct. The inner 
sok* tulierrle is larger than in examples of the same Aix" from PMori<la, 
Mir«<ouri, and Alahama. 

.\n example from Cliff Cave, St. I^mis (^ounty, Miss<»uri (No. Ill, 
Hurter Coll. ), is the lightest coIohm! sjXM'imen in the s<»ries hut the mark- 
ings areof the same ty) teas in mon» eastern exam ph's ( North Carolina and 
(Georgia). Thnn? large siKH'imens from Butler County, Missouri ( Hayhir 
University Collection ), present a rather jKH-uliar color patt4Tn. The usual 
oblique hands are present hut the dorsal an'a is heavily mottle<l with 
rlarker shade**. 

Examples from Mohile, .Mahama (No. 27(>.'5, ]Iurt<»r Coll. ), and St. 
Tammany County, 1^>ui>iana ( Nn.iK">7, Hurter Coll. ), an* unusually dark. 
The I>oui.*<iana sjMH'imen, whilt* I«*hs than half grown, has the inner K>le 
tul»enrle ^-ell develo|>«Hl. 

In two s|K*<*i mens from Halcigh. North Carnlina ( IJ. S. National MusiMim 
Collection), the color pattern is unu-ually di^^tirict. Nearly all of the 
specimens fmm Florida and (i<'orgiaanM>ld and the color pattern is almost 
entindy ohlit«*rat(*<l fmni hmsi iuuncrsion in •spirits. 

.\s a whoh*, the s«'ri«*s pn*>4'nts wry litth* variation i'xc<*pting in color. 
Tlie majority of the ^|H'<iiiM*n*« an* lar;;»* and Mnontl)-skinnc<l, with the 
color of the under surface^ vers di.-tinct. The >|KM'iniens fn»ni North Caro- 
lina are the nlo^it pustular hut the minnti* pu>tutes an* conrnie<l to the 
sides and |M»sterinr extn'mitien. The .Mi.s'««»uri, Alahama an<lTexas s|H»ci- 
mens are the snnM»tln'>t->kinne«l examples in the M-ries. The inner sole 
tnliercle is U'tt«'r de\eIn|K-d in the nmn* we>t«'rn e.xanipl<»s. 

l:ngystoma texense (iirani. 

This isth<' pn-vailinir fnnn ^A Kiujijntomn in (vntraland s<iutliern Texas. 
I have examined authentic s|i<-eiinens fmm Brownsville (,\m. Mus. Nat. 
Hist. Coll.). \'i«t«»ria, llefu^rio, Wa<-i», Laguna and <'alvert. The <*x- 
amples from nm-t of tli«*H* l<H'aliti«^ wen* fonnerly n*fern»d hy me to E. 
caroUufiur , hut at the time I had only a few lialf-gn^wn sfiecimenri of that 
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species from Hot Rprin^, Arkansas, for comparison. E. texense is also 
recorded from Rio Seco {type locality) and San Diego (Dickerson). 

Cope recorded E. caroHnense from Dallas, Houston and San Antonio, 
but these recordrt were doubtless baaed on specimens of the species n<:»w 
under consideration. Miss Dickerson mentions tl'ie same species from 
Hitchcock, and, unless the specimen referred to l)elongs to the ne^ sj)ecies, 
E. areolata^ the record carries the range of the eastern species much 
further south in the coast region of Texas than the localities repres-ented 
in the present lot of material would indicate. 

Description. — Size small, total length from 22 to 29 mm. Greatest 
width of body u.sually less than half the length from muzzle to vent. Color 
in alcohol (specimens comparatively fresh ) gray, greenish or hght brown. 
Markings consist of a few scattered spots. Under surfaces, white. In a 
very few examples, the throat is slightly spotted witli a shade of gray. 

The skin of the underside of the body is very thin, the outlines of the 
internal organs showing through. The body is slender, skin of upper 
surfaces very smooth. Muzzle pointed. Canthus rostralis unusually promi- 
nent. Inner sole tubercle small. Hind limbs short. 

It differs from E. carolinense in smaller size, lighter colors, entirely dif- 
ferent color pattern, unspotted underparts, slender boily, more uniformly 
smooth skin and much shorter limbs. 

Several examples from Laguna and Waco, Texas (Baylor University 
Collection), at a first glance appear rough-skinned, but this is a defect in 
the preservation and is caused by a general shrinkage of the skin. The^e 
specimens are darker than usual, but they otherwise agree with Browns- 
ville examples in all important characters. In the general color of the 
upper surface, si)ecimens of E. texense vary considerably, but in only a 
very small j>er cent of the material examined do tlie markings sliow any 
indications of forming any definite pattern. The spotij are small and 
usually very widely scattered. In the majority of cases there are more 
spots on one side than on the other. Unmarked examples are not rare. 
In a very few examples, the markings of the hind limbs show an approach 
to the formation of rt^gular bands as in E. carolinense. The specimen figured 
in Mbs Dickerson's ** Frog Book " (Plate LX. Fig. 6) has heavier mark- 
ings than any specimen now in my possession. Another Brownsville ex- 
ample has less than a dozen small scattered black spots. 

Engystoma areolata sp. nov. 

Type No. 501, Collection of J. D. Mitchell, Victoria, Texas, from 
Guadalupe River bottom, Victoria County, Texas, January, 1909. Cotype 
in Baylor University Museum (No. 4086). 

Description. — Size small (about equal to E. texense Girard). Total 
length of type, 22 mm. Body stout, more uniform in width than E. caro- 
linense. Color (in alcohol) above, light gray, with darker markings 
which arc* heaviest in the dorsal region. Style of markings might \ye 
terme<l '* marbling'' on account of their irregular outlines and light col- 
ored interspaces. Limbs heavily marked. Under surfaces, light gray with 
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dodely plaoe<l liKhtitih 8pot8. Skin of hark areoIate<l, even pustular on the 
fMiriterior part. Pui«tnlen very unifonnl}' <iintrihute<K Muzzle nhorter 
than in examples of E, caroUnense and E. iexenne of the same idze. Can- 
thuH rotftralin not prrjminent. Hind liinhn nhort. Hind foot unuHually 
»«hort. Inner Hok^ tnhercle large. 

Compannl with E. carolinense it diffen* in its smaller flize, in the gen- 
erally more rejndar outline of the hixly as viewe<l fn>m above, in the 
f*h«»rtn<t<rt of the hind leg ami fof)t and in the remarkably pUHtular appear- 
Anoe of the upi)er Hurfac<» of the Ixxly. The inner sole tulxjrcle Ih much 
laryper than in examples of E. carolinenBe of the same size. 

It rejaemble>« E. texer,8e in size and in the shfjrtncss of the hind limbs 
but in no other characteristic. 

Two specimens of Engy%toma areolata c<»llecte<l with the tyi)e (No. 
•5ula, Mitchell Collecticm, and No. 4084), Baylor University Colk*ction) are 
similar in every resjject excepting in cok>r. One <A thes<» sfiecimenH has 
much the same color pattern hut the markings are heavier an<l the ground 
coU>r lighter. The other is rather dark and the back and up|K*r surfaces 
of the limits are marked uith r]<»si*ly plactwl blott'hcs of bniwnish olive. 
In the ty|K' a dark line extends along tht> ninzzlr from orbit to orbit and 
there is a small dark broad V-shapc^d mark lK*tw<*<*n the orbit**. No dark 
line along the sides ai* in cnrotinnine. The data acc*ompanying th<»se 
siii*cimens is as follows: 

** Found under logs a^'stx'iatiHl with (>xainples of EngyHtoma Uxente^ 
Rufo vaHirepn, UyUi vineren, Ilijla ntpilrtlln, Raua pipituM, Anolis caroli- 
HfiiKin, Euf$ifCf$ qnimfueliueatim, Ltiohftixmn Inffntlf, Anrintrodoti con- 
tortrix, numerous sjjecies of lM*etles, ant< and other iur^M'ts.'* (J. D. 
Mitdiell.) 

Dr. Stejneger lut** given uie the following iiotrs on T«*xas s|K'cimenH 
examined by him some years ago. Th**s«* noti's doiibtU*ss n'f«*r to E. 
areolata : 

**No. 35,041' (T. S. Nat. Mms. (mII ) VictnriM, T«'xas. J. I). Mitchell, 
collected in 1S*I7. Skin of buck an*olat«*d. 

** Four si)ecimens ( X'irtoria Hi«:h S(Ihm.| ( 'ulU'ctioii, No. r>*J), collectcfl 
by Mitchfll unilrr tiniU*r in Sprini: .Marsh. WrII ('ani|». Alligator Head, 
Calhoun Uounty, T«*xas, .Manli. I*.h»l*. al.*o l»a\«- tlx* back un'olatcd, the 
IMx^trrior part fvi*n pustular. .Metatarsal lulM-rrlr ratluT lar;^' and hind 
fe»'t sh<»rt." 

N<»TKi* ON THK IIaIUTS OF THK NaKKOW-MoI THKD ToAIW. 

On act'oimt of tbrir >tri(tly nottiirnal habits, very little is known of the 
lift* histories of x\\v<i' diininiitivc toad-^. but th«' following data may shed 
Mime light on tticir ha)»itat n']ation<: 

Eugy^tmna rantliut nsf. — l)r. K. L<«*nnlH'rt:* states that in Flori<la h<* 
"found tlii< |»4>(*nliar little animal under old l<»gs. dry palm leavt*s and 
}<uch thinir^ near lakes an<l in moist plaet's in Hran^' County, for instance, 

• I'rrx". I . S. Naiioiial .Mii!*«iiin. IVM. Vol. 17. imtr** 3:>. 
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in the pineland at Clarcona and the hummocks bordering I^ke Jessiip.'* 
Mr. C. S. Brimley says that at Raleigh, N. C, the narrow-moiithed t4>ad 
breeds from May to August. **I can get them from May on in warm, 
damp weather. ' ' This sjiecies is confined principally to the humid division 
of the Ix>wer Austral Life Zone. The other twospeciet^ are inhabitant-s of 
the dryer portions of the same zone although the range of texense extends 
into the humid division. 

Engystoma texense. — ^The following interesting extract is from a letter 
from J. D. Mitchell dated March 8, 1909: 

** Here is a sight I witnessed on the 20th of February, in tlie Guadalupe 
River bottom, Victoria County : Under a log, in a depression 12 x 16 inches 
and 3 inches deep were two Ancutrodon coniortrix (adults), one Rana 
pipiens, one Ilyla Bqnirella^ one Hyla cin^rea, two Engyiitomat three 
Bufo vallicepSf two Eumeces quinquelineatua, one LeioJepisma laterale and 
between 500 and 1,000 cricketi^ about one-third grown. One toad was 
within the folds of one of the snakes and none of the toads, frogs or 
lizards were over eight inches from the snakes and the crickets covered 
the whole business. Verily, cold weather, like politics, makes strange 
bed-fellows. The crickets hopped and scattered, but all of the others 
remained quiet in their winter forms until handled. The stomachs of the 
moccasins were perfectly empty." 

In Deceml^er, 1908, at T^guna, Falls County, the writer found a num- 
ber of examples of Engystoma texense under logs lying along the edge of 
a lagoon, in button-willow^ thickets. Under the.se logs were also speci- 
mens of Raiia pipiens, Hyla cinerea, and Ambystoma microstomum. In a 
strip of oak woods on the east side of the Brazos River, not far from Waco, 
narrow-mouthed toads are rather common during the fall and spring 
months. They are usually found under logs and deacl stumps tliat are 
dei»ply imliedded in the ground. From two to four examples are usually 
found in the same place. 

On May 20, 1897, I found great numbers breeding in company witli 
Chorophilns tnseriatus Wied and Bufo debills Girard, in water-filled 
sinks on the mesquite prairie about two miles west of the city of Waco. 
During the spring rains the; water-filled ditches along the railroad tracks 
in East Waco are nmch fn»quentcd by the«e toads. Here, at night, their 
sharp, buzzing notes are interspersed with the louder cries of Scaphiopu* 
couchii and Bufo debilis, forming a rather unmusical chorus. 
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NOTES ON THE SCALES OF FISHES. THE HERBI 

VOROUS CYPRINIDiE. 

BY T. D. A. COCKERELL AND OTIS CALLAWAY. 



It has ^)een remarked by Jordan and Evermann (Fishes of 
North and Middle America, p. 202) that the subfamily Chondros- 
ttrmime^ as recognized in America, is extremely heterogent»ous. 
A study of the scales of most of the genera clearly indicates that 
the group is even less uniform than has been supposed, and 
mak<»s it practically certain that it should U» dividtnl into three 
subfamilies, which are not esixrially relattHl. ChroKomvs stands 
entirely ai>art in the structure of its scales, which resemble in 
sculpture those of Catostomidie. The Catostomids are evidently 
an ancient, and in some resiH^cts, primitive group, which proba- 
bly inhal)ited North America Ix'fore there were any true ('yprini- 
da* (m this continent. ChroHomus may not be supiK)s<Hi to have 
Yh.'vi\ derivcHl from the ( atostomids, but must ap|>arently \>e 
regjirdeii as an ancient ofTshoot from the stem which gav(» rise 
to Cyprinidje an<l ( at<»sinmi<lje alike. 

Contrasting with Chmmninix in nearly every way, but related 
to it in the small scales and the traces of basal radii, is the 
Clumdrostomine group proiwr, in<*luding fishes of the Pacific 
c-oast region, closely related to those <»f the Old World.* These 
must Ix* regjirded as comparatively re<'ent (Mi<K*ene ?) immi- 
gnmts, which bav«' never crossed the Hocky Mountains. The 
third wries typified by Piintjthnh'A, consists of large-scaled fishes 
with no traces of basal radii. They are entirely difTerent from 
the two small-scaled groups, and must have had a quite distinct 

* Ita^Hl ni'iii an' roirmuni ui n\t\ WorUi <')prinjtla>. but ♦•xi>t in very few North 
America jtothth. Rhiitirhthyf i\\\*\ AgoHa have them, hut they arc ahwnt in the great 
mate of the carnivoroiiH forni<>. 

IS— PluK. HinL. Sin:. Wxm.. Vol. XXII. 1*J09. (121) 
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origin. In their scaling, however, they show a distinct approxi- 
mation to the otherwise aberrant CampostominaSy and it is proba- 
bly safe to say that they are much nearer Campostoma than are 
any of the other herbivorous genera. 

Depending principally on scale characters, the four sub- 
families of herbivorous Cyprinids may be separated as follows: 

Subfamilies of North America Herbivorous Cyprinids. 

Scales small, with small radii all around; breadth usually 
greater than length, the scales transversely suboval. Small 
fishes of the Eastern United States, with two dark bands on 
each side, the upper sometimes faint. 

Chrosomin^ iChrosoin'us Raf.). 

Scales small, with strong but not very numerous apical radii, 
basal radii evanescent but usually more or less indicated. 
Silvery fishes of the Pacific coast region without evident dark 
band. 

CHRONDROSTOMiNiE (Acrocheilus Agass., Orthodon Girard). 

Scales large and broad, apical radii numerous, no trace of basal 

radii. 
Nuclear area large and very broad, the radii subparallel. 

CAMPOSTOMiNiE iCampoHtoma Agass.).* 

Nuclear area, small, the radii converging; fishes of small or 
moderate size with one dark lateral band. 

PiMEPHALiNiB iPiviephales Raf., Hybognathus Agass.). 

Hybognathus is remarkable for the very thick skin covering 
the scales; in Flinephales the skin is thin, and the radii are 
clearly visible. The gill-lamellffi, judging from our material, 
appear to present diagnostic characters. In Orthodon and Acro- 
cheilns they are disposed in a very regular manner, fitting closely 
together. In Hybognathus nuchalis they are regular, and scarcely 
fimbriate, but in Pimephales anuli they are strongly fimbriate. 
In P. anuli they are obtuse apically; in P. notatus tapering. 
In Chrosomtis dakotcnsis they are stout, in C. erythrogaster slender. 
Possibly these characters would not hold good in a long series 

•The pharyngeal teeth of Campostoma are more or less hooked and really very like 
those of Leuciteug, etc. The relationship of the Canipostoniinie and IMmephalinte to the 
Leuciscine series is a matter to be further investigated. 
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of the fishes. In any event, they seem to be of sjjeci fie rather 
than generic or subfamily importance. The fishes ujxjn whidi 
this study is based were with two excejitions kindly sent to us by 
the IT. S. Bureau of Fisheries and Stanford University. For 
the Old World (River Nile)specit»s we are indebtinl to the Gov- 
ernment of Eg}'pt, through th<* British Mu.s*uni. We are 
indebte<l to Doctors David Starr Jordan and Barton Warrtfn 
Evermann for very kindly going over our manu.sf-ript. 
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GENERIC NAMES OF SOME CHELYID TURTLES. 

BY LEONHARD 8TEJNEGER. 



The generic name Hj/dra^pis Bell is currently applied to a 
group of South American ChcljMd turtles which has Schweigger's 
Evijfs grnffnmnn as ty|x». This practice is quite erroneous, how- 
ever. 

The name was institute<l hy Thomas Bell in 1828 (Journ. 
Z<K»1., vol. :i, p. 512). In doing so he said: ** I had long ago 
lielievcHl that Tefivtlo longicdlis might pn)ve to Ije the tyiH' of a 
gi*nus, and sul)sequent ohservations upon 84»veral other sjMries 
has convinciMl me that the conjecture was correct/^ and further 
<lown, in enumerating the species wlncli he includes in this 
genus he In'gins with ** Ttdiuht UfncrintlliH^ which I consider the 
ty|M*.'' This is consequently a caw to which Art. *^), si»c. a 
of the International Rules of Z<Kjl<)gi('al Nomenclature appli(*8 
din-'ctly, viz: ** When in th«* original puhli(*ation (»f a genus, 
one of the sjxK-ii.'s is definitely designated as tyiH', this si)ecieH 
shall U* accepter! astyjM' regjirdlrss of any other (considerations. 
(Tyjx* hy original d«»signation.)'' 

It is of no eon stiiu* Mice that Bell in anothrr (Ki|M'r printecl 
imnitHliat4'ly after thf onr :illude<l to alH)v«*, inidt-r the genus 
///AMi/fTW^ designates another s|ifcies as ty|H' as follows: **Sp. tyj). 
H. gali'aia {Tr^u'lo tjnhntn. An<*t.) '* (.lourn. Zool. vol. W, 1K28, 
p. ol5), csiH'cially >in('i' this action of his has notliing to do 
with the suhsit^ucnt one of (J ray in diverting Ihtdrn9pin to the 
group reprcsriitdl l»y A'. ij*nffnmim. 

But hy dcsi^njitinj^ 7'. lon<jirnllijs as the tyjK* of IIi/dm/^/ttM^ Bell 
overlookt.Hl the fact that FitzingiT two years pn*viously had desig- 
nated the same iS|M-cics as lyjM* of ChcltHlinn. In his Neue Clas- 

19— pRoc. Bi'M.. >*m:. Wa-^h.. Vol.. XXII. IWfJ. (12.')) 
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sification der Reptilicn, 1826, p. 6, Fitzinger says that Oppel 
indicated the sc^paration of Emys longicollis and its consorts 
which I include in my genus Chelodv.ia,^^ Hydraspis, therefore, 
is only a synonym of Chelodina and must disappear as a valid 
generic term. 

The question now arises as to the proper name for the genus 
currently known by this term. 

In 1830 Wagner (Syst. Amph., p. 134) established the genus 
Rhinemys for four sj^icies, viz.: Emys mfipes Spix; E, nasttta 
Schweigger; E. radwlata Mikan; and £". ^'6/>aSchweigger, with- 
out designating any type. This was done in 1843 by Fitzinger 
(Syst. Rept., p. 29) who specifically designated Rhinemys rvfipes 
Wagler as the type. Wagler in the same publication, but on a 
subsequent page (Syst. Amph., 1830, p. 135), established the 
monotypic genus Phrynops for Emys geoffroana. These two spe- 
cies have since proved to be congeneric, and one of the generic 
terms applied to them must serve for the combined genus. Here 
Art. 28 of the International Rules of Zoological Nomenclature 
provides as follows: **A genus formed by the union of two or 
more genera or subgenera takes the oldest valid generic or sub- 
generic name of its components. If the names are of the same 
date, that st^lected by the first reviser shall stand.'' The first 
reviserin thiscase was J. E. Gray(Cat.Tortoi8.,Brit. Mus., 1844, 
p. 41), who included lK)th E. geoffroana and E, rvfipes in the 
same genus, for wliich he selected Phrynops as the name, at the 
same time distinctly giving ''' Phryvnps and Rhinemys Wagler *' 
as synonyms. This action consequently ''shall stand,'* to use 
the phrase of the International Rules. 

By this combined action of Fitzinger and Gray the genus 
represented by Schweigger's Emys nasuta is deprived of a valid 
name. Boulenger (Cat. Chel. Brit. Mus., 1889, p. 217) applied 
to it Wagler 's name Rhinemys, but as we have seen, the type of 
the latter, as designated l)y Fitzinger, is E, rvfipes. There being 
no other name available 1 propose to call this genus Batrach- 
emys (from /iorpdxos frog; e/iw, turtle). 

The synonymies of these genera, as here mentioned, would 
then stand as follows: 

Chelodina Fitzinger. 
1820. Chrloilina Fitzinger, Neue Classif. Rept., p. 6 (tyi)e, by 

orig. (lesig. Kinys longU'oUis), 
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1828. Hydraspis Bell, Zool. Journ., vol. 3, p. 512 (type, by 

orig. desig. Testudo longicdlis). 

Includes the following species: 

1. Chelodina langicollis (Shaw). 

2. Chelodina novae -guineas Boulenger. 

3. Che-odina expanaa Gray. 

4. Chelodina giebenrocki Werner. 

5. Chelodina ohlonga Gray. 

Phrynops Wagler. 

1830. Rhinemys Wagler, Syst. Amph., p. 134 (type, by subse- 
quent desig. by Fitzinger in 1843, R, rufipea). 

1830. Phnjnops Wagler, Syst. Amph., p. 135 (monotype, Emi/s 

geoffnm na Sch weigger ) . 

Includes the following species: 

1. Phri/nopa geoffroana iBc\\vfc\gg^T). 

2. Pftrf/nojis hilarii (Dumeril and Bibron). 

3. Phrifnops tuberom (Peters). 

4. PhrynojMt rvfipes (Spix). 

5. Phrynojm xaigleri (Dumeril and Bibron). 

Batrachemys Stejiicp^r. 

1889. Rhinemt/8 Ik)uleng(»r, Cat. Che! . Brit. Mus. , p. 217 Cmono- 

typc», Einj/8 natfuta, Sch weigger) (not of Wagler as 
restricted by Fitziiigir, 184H). 
Includes: 

1. Batrachemys nnsnia (Sch weigger). 
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SOME NOTES ON THE ZOOIXXJY OF LAKE ELLIS, 

CRAVEN COUNTY, NORTH CAROLINA, WITH 

SPECIAL REFERENCE TO HERPETOLOGY. 

BY C. 8. BRIMLEY. 



The writer in eompany with some of his friends 8i)ent about 
a week in the vicinity of Lake Ellis, Craven County, N. C, in 
late June, 1905, about two weeks in early May, 1906, and nearly 
a week each, in late May of 1907 and 1908. On all of these 
occasions he made observations on and collecteil specimens of 
the reptiles and batrachians he came across. 

Mr. H. H. Brimley, Curator of the North Carolina State Mu- 
seum at Raleigh, heade<l the party in 190o, 1906, and 1908, 
but was al)8t»nt in UK)7, in which year the party was headed 
by Mr. Franklin Sherman, Entomologist to the North Carolina 
Department of Agriculture, who was also one of the jwrty in 
1905 and 1?K)8. Mr. R. S. Woglum, at that time acting ento- 
mologist in Mr. Sherman's place, was one of the party in 1906. 

During our stays there we liv^nl in Camp Bryan, a three- 
room hunting camp, the us(» of which together with other pri\n- 
leges was gi^nerousl^' gmntt^l by Mr. (f . A. Nicoll of Newberne. 

I^ke Ellis is a shallow l)ody of watiT in ('raven County, situ- 
ated some five or six miles west of Havelock, a station on the 
Norfolk and Southern railroad. It is l)etween one and two miles 
in width and breadth, its limits U'ing somewhat indefinite 
owing to it« shallowness and the amount of surrounding marsh 
which may or may not Ik* actually included in the lake, at dif- 
ferent heights of waUT. Running east and west through the 
lake is the ** north canal," the Imnks of which are wholly sub- 
merged for at least half the distance, and which in its lower 
portion receives the water of the lake from a ditch entering 

ao— Pboc. Biol. Soc. Wash.. Vol. XXII. 1909. (129) 
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obliquely on the south side. The canal empties into Slocum's 
Creek, which in turn runs into Neuse River some distance l)elow 
Havelock. A second canal or ditch, the ** south canal," runs out 
of the lake about a mile south of the north canal and parallel to 
it; but it contains running water only when the lake is com- 
paratively high. Lake Ellis is quite shallow, its depth not 
exceeding two feet at the times when I was there, and on the 
submerged bank of the canal , which was our usual route to Great 
Lake, was only from a few inches to a foot deep except in alli- 
gator holes. 

Great Lake, a much larger and deeper body of water, lies due 
west from Lake Ellis, into which it drains, and is separated 
from Ellis by a tract of woods, about half a mile wide. Little 
Lake, similar in character to Great Lake, lies alK>ut as far from 
Ellis on the north, and is likewise lx)rdered on the Ellis side by 
woods. Long Lake and Catfish Lake, the other two lakes of the 
group, 1 did not visit. 

Of mammals, some cotton mice (Pcromyst^vs gossypinus) were 
taken in the camp in May, 1906, a cotton rat iSigmodon hiajn- 
due), was killed outside camp in May, 1908, while roof rats were 
seen dead by my brother when on a visit there in the winter of 
1908-9. Marsh rabbits iLepiis palustrid) are i)lentiful in the 
vicinity, while the Virginia deer, wild cat, opossum, raccoon 
and bear also occur in greater or less numbers. There were no 
signs of musk rats around the lakes, nor has my brother ever 
noticed any during any of his hunting trii>s there in the winter. 

Among the fishes, mud minnows {Umbra pygmaea) were not 
uncommon in the ix)ols where the Stcreochilus were taken, ditch 
fishes (ChologaMer roriintiis) were abundant l)oth in the lake and 
in the i)ools of water above mentioned, while swamp darters 
(^Copelandella quifwcns) were also fairly common in the lake. 
No other fishes of especial interest were noted. 

A small shrimp ( Palsemonetes) was quite common in the lake, 
as also were crayfish iCambanis blandingi). 

A small re<l creature apparently a mite of aquatic habits was 
common in the waters of tl)e lake, and was said to sting like 

stinging nettles " (Jellyfish), but we were none of us harmed 
by it. 

Quite a large number of sjxx^ies of reptiles and batrachians 
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were observed, these being mainly Ijower AuMral fonnn, nnd 
I here give a full list of them, adding alw> wnu*- unpuhliHlj***! 
records from other jwrtions of ea.«t«'rn North Carolina. 

Pletfaodoo tlkgtiaoaus. 

VI&f;iD S A LA M AN'DER. 

Found rather comnionly under Ir»jr« in wrwKif in aJ) four yi-Mrw. 

StereochUus inar|:iiiatitt. 

MA W AS VA) .* ALA M A N I »KK 

A finf^le f>(iecimen taken under a k^r in <f rvat l^kc wk^I** in J tint*, MNir», 
and not note<i to be other tlian iMtmfKjnnthut funra till aftiT my n-liirii to 
Raleigh, t^rnt called our attention t/> th«' fail that tlii" ran' »*|«<«<'i4*M (NU'tirrml 
in this n*gion. Sj>ecial attention wa** d<'Vi»ti*d to M^-tirifiK it in \\^yk\, mir 
efforts nieetinj? with frreat Hucxt^ii*. i)in* day ll<*nry, our coloriMl fiM»k, 
leil UH to lo<ik for an alligator which }ie ha^l h^mi in th«' nouth runiil On 
arri\ing at the canal my hoi»er* U^gan to rJMr a** it wmn m-arly dry, thi»M« 
lieing no Htream running througli it« and only a fen nnndl |nm)|m nf wHli*r 
i<tanding in it« lied, below when^ th«* wat<*n- of th<* lak«' ^'^*^\mu\. '\\\%m* 
pooirt kK>ke<l jUHt the right kind of |»la<v for thi* larvn- nf S/ithrfn'a luhrr 
and hence hy anahjgy for StfreochUuK whirh >*<» gri'atly rcwmhl^M thoni 
in form. My brother and I set to work to <lnig out thi* di-iid Iimim^m anil 
vegetahle mud, and throw it upon the Hlo|»ing hanlcN of iht< ciinid. On 
doing thiH the fdrenH or nalaniandcrM \ioui<i vtm^\ from un<i«<r lhi« ti-H*ih 
and nm »*wiftly toward** th«^ water, in cioing whirh th«\\ swrv uMuully (*i«|i 
tureii after a necomi or two of 4*x('iting hihikmiw. In thin vviiy wi» Mton 
began to get Stere(H*hilnn and Ix^fon* vk* craMMl o|H'nitionH hii<i nniily a 
dozen, some U*ing ohtainf*d hy mcn-Iy n-raping a\\a> \\\v royoiing of 
iiienii -decay (M^I vegetahle nnittiT aronn«l thr ('«i^«v» nf thr |mmi|h. In Iho 
aftemo<.»n my brother kept up the giMHJ work and got nion* ,N|H>4>iiii,itix 

Two days later, fin<ling that the pool- hini l.rcn ahont \\tirk«Ml nut. I \\v\\\ 
down the l>e<i of the canal and s<ra|M*d away with my llanll^' lla« l«\t«r?. o( 
vegetable debris when4*ver I (-amr to a lik<*Iy plae«'. and ><MMmM| in tln^ 
way something over twenty siK'eimens. Tlu-y wi-n* mostl\ found Ixnig 
in little cells just U»l<»w the >urlac<* la\er ••( vi';,'«-tahlr matter. One niivu. 
three small Faraucia, one ^mall Aimntm-, and thn**' linua vnujnt%yi$ wvxv 
also capture<l at this time. 

A few days later I was in (inuit Uik** w«M>ds and di'VoiisI my enorgit»> 
to dipping out the |mm»Is at th«* Iowit v\\*\ of th«* old ovi»rtlt»u from tin*at 
Lake into Ijike Kili>, with th»* n'siilt of tr'-ttinj alnnit iwi'ntx Mr re ivfciVu* 
(alx>ut half of them larxMi, half a d«»/tn -mall >in*n>. and two >mall 
amphinmas. 

In 11*>7 and P.*i>^ th«* wat»T in Klli- wa- -oiui-what hi;:hvr. Only ?<*von 
Hjjecimenp wer»- -♦•run-d in V^u ' tiv»- of th»-m l.y dij^pii..' whiU- th«- 'ttU'r 
twoweri'dut: Mpoi:T of tK«'mar-ii hy>h«Tnian w/il** l.-.kinj f-.r (i-h-bait >. 
and only aU.ut f" ir or riv** in I'^ir-*. 

In habit." >i* r*o* hiluf -^-i-m- to appr<-a<'fi >ir»/i and Antphitmtn mith 
which it wa,* fo:,n'i ap-'^un-d, ^*'jng appar»*nti} an a<piatic niiid-b(irr«jiier. 
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In general form the animal very much resembles a larval Spelerpes bnt 
differs from them in its markings. The general lar\'al appearance* how- 
ever, together with the absence of gills is sufficient to easily distinguish it 
from all our other salamanders. 

In color it is brown with longitudinal dark lines along the sides, these 
being often more or less broken; the underpart^i are pale usually sprin- 
kled with little dark spots like fly-specks, but they are occasi<mally mar- 
bled or immaculate. The larva?, which attain nearly the size of the adult 
l)efore lowing the gills, are similar in color, but usually unsp<^tte<l below 
and with the lines on the sides less pronounced; occasionally, however, 
they difTer fron) the adults only in the presenw of gills. One adult had 
the gills lacking but the gill cleft still open. The groups of large pores on 
the head are very characteristic, and even to the naked eye give it a 
pitted api>earance. 

The measurements of fourteen adults, including all the largest, were: 
Total length, maxinuim 95, minimum 60, average 81; tail, maximum 45, 
minimum 31, average 36.7. Eleven larvte measured as follows: Total 
length, maximum 87, minimum 02, average 75.5; tail, maximum 42, 
minimum 29, average 36.7. 

Desmos:nathus fusca. 

BROWN TRITON. 

Common, usually under trasli or dead leaves near water, less aquatic 
than Stereochilus. 

Amphiuma means. 

PITCH EEL. 

Two six^cimens 2()1, and 195 mm. long taken in pools in Great I^ke 
woods in May, hH)6. These were of course typical means, with tw^o-toed 
feet, and darker and more uniform coloration. Of the two forms of the 
ditch eel I have had numl)ers of s{>ecimens and have never seen anyinter- 
grailes. The three-toed sjHicimens ( trufactyla), of which I have had over 
a lunnlred at <lifferent times, all from Hale County, Alabama, dififered 
from the two-toed ones in Ijeing lighter colored both above and below, 
and in living sjKJcimens at least, in being distinctly bicoloreil, the un<Ier- 
parts being nearly white and distinctly defined from the color of the sides, 
and not gradually fading into it; the limbs of the three-toed form also 
seem to me to l)e more* strongly develoiH?<l than in typical means. Typical 
meana is distinguished from iridaciyla, by the smaller number of toes and 
by the color ))eing blackish above, passing gradually into paler slate below. 
It d<K's not seem to attain as great a size as tridactyla, asaltliough I have 
han(iled as many sf)i'cimens as of the other, I have never seen a means 
attain the size and particularly the girth of the largest specimens of tri- 
dactyla, I had one recently that measured 29 inches long and 6 inches in 
girth, an<l I think I have seen still bigger ones. 

Siren lacertina. 

BLACK EEL. 

Thirt4M»n specimens ranging from 120 to 222 mm. long taken in pools 
in May, IJKX), as described under the head of Stereochilus, 
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Hyte ffiwniiBi * 
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AlmniUnt. 

Tliivt*a«liilti- takffi in Mjit. I** » -'*-•'. rt*.*' -i ./'»>'i-.'^^. An-i i..i Vu- 

m mm 

Bufo qnercacBS. 

:• * Vr.r T' ^: 
AUmu half a •I'«»'n tak»-n ir. ir-r •iVL*:.- ■ • ::. May. I'»c». ■ Al?«> taken 
l»y Sliemian on '*JuwkW"ri'- B.»:.<-. r.»-ar B»a";:-rt. NC. ji. J:;i.f. h:*\. i 

Rflu pipicns. 

Tile r*»mmiimfst an*l ni'^t ^-v^-iAw 'iMri'-'itr-l /.'.j..ii ..f ii^- n-ji-n. 

Rjuia clanuitJi. 

A Hntrk- ?>iiiall "i^-i-ini^n takt-r. :•. a [-- i ir. «»rv-.i: I^tkf \\.--i* in Maj. 

Rana catesbiana. 

Ileanl on each trip. A U w \i»-n ---♦-i. ■- :: i.-Uf takin. 

Rana virjcatipes. 

Six Hin-i'inien* tak»ii in ]'•»'» a*..! .i*» i:. l'"*?. rj-i.«- l^in.: -A'-r \'^ nun. in 
len^Sth of lH*a«l an ! l-niy. Tli'— ■ iitfi-- ir-.j* w.-n- i-'UH'I in "In. In phu'^'s 
wlierever th«Ti' wa- ujif»T. .n.'l iii -ii« li >it ..tii«'i!- .nii-.i ni»uli Iik«' rrirkot 
fn»p«, uhiKr^t alway- i'lfnin;: i" tin- *i in ;«••»• ii-in »•■ li;it«'l\ ali«T jinn pi ni: inl»» 
tiM' water. an<l '>«-M<>in 'iixin:: t-* tit*' '•••tt"Mi ai;>i hiiiinj tlint' 

Anolis carolinensis. 

• .l:J.KN I 1/ \l:i» 
A few Mt-n ••Ui li \«-ar. 

liumeces fasciatus. 

\'.\.\ \ TVII.KP I.I/XKIi 
A few earl J \i-ar. 

by II. II. Uriiiii'V at < ii|»' lliitt<-r:i" nt .'ub. raC>. 
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Liolepisma laterale. 

GROUND LIZARD. 

Occaaional. 

Carptaophiops amoenus. 

GROUND SNAKE. 

Taken each year rather comnioiily under logs in woods. 

Farancia abacura. 

RED-BELLIED HORN SNAKE. 

Three small specimens and three good-sized adults taken in May, 1906. 
The latter were taken by H. H. Brimley and were in coitu, the third speci- 
men, an albinistic male with the red of tlie lower parts replaced by pure 
white, being twined up with the other two, a normal male and female. 
The female, the largest of the three, measured 1,417 mm. long (a speci- 
men taken by H. H. Brimley, near Newl)erne in 1885, measured 1,847mm. 
long and is the largest specimen of which we have heard). 

Abastor erythrog^ramus. 

HOOP SNAKE. 

m 

A small specimen and an adult taken in 1906. In spite of the vernacu- 
lar name given, all the evidence seems to point to Ophisaurus ventralii 
(the joint snake), being the hoop snake of vulgar fable. When this latter 
animal has had it^ tail broken off at all near its body and has started to 
grow a new one, the new portion is of quite a diflPerent color from the 
rest of tlie tail and looks not unlike a short stout horn, and this fact is, I 
believe, the ba^is for all the wonderful yarns about the hoop and horn 
snakes. 

Diadophis punctatus. 

RING-NECKED SNAKE. 
One taken in May, 1906, and another in 1907, both while looking for 
Stfreochilus in (ireat I^ke woods. Both specimens had the yellow neck 
ring incomplete above, it being interrupted in the center by a narow bar 
of the color of the back. 

Ophibolus s:etulus. 

KING SNAKE. 
Rather connnon. 

Bascanium constrictor. 

BLACK SNAKE. 
Common. 

Coluber guttatus. 

RAT SNAKE. 

One killed by Woglum in May, HK)6. 

Coluber quadrivlttatus. 

STRIPED CHICKEN SNAKE. 
One taken l)y Sherman and mysi'lf in May, 1908. It was a good-sixed 
adult, (juite dark in coloration. (Also taken by H. H. Brimley at Cape 
llatteras in July, 1905. ) 
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Crotaltis horridus. 

BANDED RATTLESNAKE. 

Said to he not unconnnon, and H. II. Brimley killed one near camp 
in May, liK)S. Henry knew both the diamond and banded rattlers, but 
seemed to tliink they were merely different eexes. 

Terrapene Carolina. 

BOX TORTOISE. 

A .single s|K»dmen of the highland terrapin, a« it in called in the South, 
waa sRH^n in June, li)05. 

Pseudemys scripta. 

LADY TERRAPIN. 

Common; sj-Kicimens neen and taken in all three j'ears, the largest 
weighing 8)^ pounds. In liHV) many broken eggs were seen along the 
banks of the canal, the content'^ of which had UH'n probably consumed 
by the raccoons that had dug them up. On May 24, 1907, on our way to 
camp from IlavelcH'k, I fomid a g<KMl-sized sjHTimen which had bt»en dig- 
ging a hole to lay its eggs in. The hole had evidently Ijeen dug by tlie 
hin<l feet, iis these wen' covered with dirt, while the fore feet were com- 
pletely clean. The hole was some thnn}. or four inches deep, and just 
large enough to admit the animal's hind foot. 

Pseudemys floridana. 

FLORIDA TERRAPIN. 

A shell of this species seen in 1905, and another in 190(>.* 

Aromochelys odoratus. 

Ml'SK TURTLE. 
One taken each year in 1905, 1907 and HK)8. 

Chelydra serpentina. 

SNAPPIN(i TIRTLE. 

Not seen, but is known to occur in Slocmn's Creek. 

Allig:ator mississippiensis. 

ALLKJATOR. 
Alligators were ap])arently common in all the lakes, but none were 
abroad in o|kmi water in 190(> or 1W7, it Ix'ing too early in the season. In 
\SM\r> a nine-foot siKvimen Wiis killed by H. H. Brindey, on Great Lake, 
on the lirst <lay of our stay, and a munlxT of others were seen on Great, 
Little, an<l Ellis Lakes. In May, llKXi, eight sjiecimens ranging from 5 
fiH't o inches to 7 feet 11 inches wen' dug out of their holes and shot. In 
UK)7 none wen* oljserved. The method adopted to secure them in 190<> 
was briclly as f(>llows: The party looking for them sc^arched around 

• Throe Ko<)<i.sizo<l adults of tliis species wt^ro brouRht me from the vicinity of Rich- 
anlson's Pond <m HufTalo C'n.'ek, in .lohnston County. N. ('.,on June 28 and 30, 19ft5, by 
P'rank I.«}\vi!*. who<'auifht them while seining. 

Henry infornnKl mo that a small flat terrapin with round yellow spots, which was. 
of course, Chtlopua guttatuf^ occurred in the streams of that region. 
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the edge of the marah or of an inland until a place wan found where it 
wai* evi«lent from tlie muddy water that an alli|irator had gone into his 
hole. One man with a fiah gig thereu{Min probed about through the Hur- 
fare layer of rtMit* and graHP until he found the alligatorV l>ody, when he 
etuck in the gig and held on. A KiKX)nd man with a H|>a<le then dug a 
hok* through the man*h as near as was convenient, making sure, of 
coume, of digging into the alligator's run. A pole wan then procured 
and tlie animal pnMlded with it until he not only hit but beld on. lie 
waa tlien dragginl to the surface until sutficient of his head was visible to 
allow the man with the rifle to finish him with a bullet through tlie brain. 
N(»ne were taken or looked for in 1907, and only one captured in 1908, 
no t>pei'ial effort being made in either year to pn)cure sfiecimens. 
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FIVE NEW WOODRATS OF THE GENUS SEOTOMA 

FROM MEXICO. 

BY E. A. GOLDMAN. 



Recent study of the large series of woo^Jrat** in the Biological 
Survey Collection has resulted in the discovery of four unde- 
scrihcil sulwpecies — three nienil>ers of the XpfAoma intermalia 
group, and a high mountain form of Sefjtomn ffrnKjlnra . Through 
the kindness of Mr. Outram Bangs I am ahle to include also a 
description of a well-markeil sjiecies cr>lh-eted for Mr. John E. 
Thayer, on the small island of San Francisco in the Ciulf of 
California. 

Neotoma intermedia pretiosa .-ii1ih[». nov. 

Type from Mataiicita (calU^l al-^o SoN-ilaH ), 5<> TiiiU-- north of Ma^da- 
lena Bay, I»wor California, M*'xiro < altitn*!** Hn> U-i-X). No, \M\,\'S.\, 
V. S. National Muf*enni, BioI«r};ical Snrv«-y ('nll«*<"iion. c^^ aHiilt. Col- 
lected NovemluT 17, b«>>, hy K. W. Nflson arHl K. A. GnMniaii. Ori^;- 
inal numtier lS,.Vrti. 

General characters. — Siw innrli Iar«^'»'r aii<i v>\ttT paU-r tiiaii S. Inter- 
media. .Sinnlar in size tn A'. /'. finnarm. )*iit <«»li»r i»al«*r; tail short«T; 
audital bulla' lar>r«*r. 

Color. — Woni |j«'lain*: 1'i»i»*t part.- v«Ty piiN- <Iral» trray. |»iin*st alonj; 
cheeks* and side?*, ovt-rlaid on t«»p nf hfail and hark l»y dusky or rusty 
hairn; feet and und^Tpart.-* wliiti*; tail hhnki-h alM»\f. j;rayi*h U*low. 

Skull. — Sinnlar in ^r»Mi»'ral t^i lliat ••! .V. Intt rim'lia. hut v«Ty nnirh 
lann*r an<l more antrular; fupra-irhital rid*:''- nmn* pmrniiK'nt. In nize 
the jtknil in similar U* that of .V. /. nrrnnrm, hut dcfitition h«*avicr; hnllie 
much lan^T. 

Meanureineutif. - \\i'Tx\]H' iA •'• adult t<»|Hity|»»'?.: T«»tal li*n)rth, 374; tail 

vertebne, ItWl; himl f«M.t, :>i».:J. Skull: lia-^ilar lenirth, :V.i.4; zygomatic 

breatlth, *1AX>\ h-UL'th of uiisaU, l^.'J; alvn»lar l«*njrtli of up|n*r molar 

series, 9.:^ 

Neotoma intermedia perpallida !-ul>sp. nnv. 

Type fn»m San .f«»M' I-land, oil" «'ast nia*'t i>i I>ower California, Mexico. 
21— I*Rijc. Biol. S4x:. Wahvl., XXII. Itfiy. (l.T») 
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No. 79,061, U. 8. National Museum, Biological Survey (Collection, d* 
younjif adult. Collected August 4, 1895, by J. E. McLellan. Original 
numlx»r 1449. 

General rharacters. — Most nearly related to N. i. vicina, but color still 
paler and tail averaging slightly longer; skull about the same. Similar 
in color to N. i. gilvn, but underparts purer white and tail not basally 
butfy ; tail more scantily haired ; skull differing in details. 

Co/or.— Nearly fresh pelage: Upperpartx drab gray, paler than in 
vicina, moderately darkened over back by black or brownish hairs; feet 
and underparts white ; tail brownish alwve, grayish below. 

Skull. — Al)out like that of A", i. ricina^ much as in N. intermedia and 
y. i. gilva^ but somewhat larger ; bullte slightly smaller. 

Measurements. — Average of (\ adults : Totul length, iy)9 ; tail vertebrae, 
172; hind foot, li5. Skull (average of 4 adult<«): Basilar length, 31; 
zygomatic breadth, 22; length of nasals, 1(5.8; alveolar length of upper 
molar series, 8.(>. 

Remarks. — The Biological Survey Collection contains 2 specimens of 
this form. Mr. Outram Bangs has kindly furnished for examination 
a fine series of additional specimens — 11 skins and skulls colU»cte<i on San 
Jose Island by Mr. W. W. Brown, Jr., in June, 1908, and February, 
1909, for Mr. John E. Thayer. 

Neotoma intermedia vicina subsp. nov. 

Type from Espiritu Santo Islan^l, off east coast of southern Ix)wer Cali- 
fornia, Me-xico. No. 146,803 U. S. National Museum, Biological Survey 
Collection. d adult, collected February 9, 1906, by E. W. Nelson and 
E. A. (loldman. Original number 19,082. 

General characters. — Most nearly related to N. i. perpnllida, but color 
darker and tail averaging slightly shorter. Somewhat similar to X. t. 
arenoceay but smaller ; color paler; au<litiil bullie n»latively largt^r. 

Color. — Fresh |>elagt» : Upperparts <iull grayish or brownish <lrab, lighter 
along chei'ks ami si<les, moderately darkened over top of head and back 
by overlying dusky hairs; feet and underparts white; tail blackirth 
al)ove, grayish lielow. 

Skull. — .\lM>ut as in .V. i. perpallida. Differing fn>m that of N. t. 
arenacea in smaller size, relatively heavier dentition, and relatively lary^r 
bullie. 

Measurements. — .\verage of 5 adult t4)})otyi>es : Total length, 344; tail 
vertebne, 162 ; hind foot, !^. '). Skull ( average of 4 adults ) : Basilar length, 
3r>.6; zygomatic breadth, 22.8; length of nasals, \iS.A\ alveolar length of 
upjXT molar seri*»s, 8.1. 

Neotoma abbreviata sp. nov. 

Type from San Francisco Island (near San Jo.st» Island), off east coast of 
southern l^ower California, Mexico. No. l2,2tV) Museum of Comparative 
Zoology, d* adult. (N)llected February 22, liK«», by W. W. Brown, Jr. 
(John K. Thayer ExiK'<lition). 

(icmral characters.— ^m small; color v<»ry pale; tail decidedly shorter 
than head and iNxiy — shorter than in any other known member of the 
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intrrmedin gT»iH[». >• ci>»r-4: liJcr- S *v-7i.-£ 't "»:r -ris- •'i.^-* r •■ u r 
very much y^alrr. tall jvI^rLTr-lj --r.i r>- i_i: ir:.. --r7 •...■f»'^c '•■.i._*i.- 
in Ciil«»r t«» -V. i. j^^yilli^i f ir^r ".»-i;cr- "• ^-S j^-**'. c -^i." .' — - ■■." z- •" 
vt*rj- luiirly nfUtr*!: •!»- -i..-k.>-r *-*.. -i-ai-" / -i-.. .— .-r *-% :.. Lf-r_.,r .- 
niinuToa* tletaiU. 

enoiifrh t*»aIt»T x\t>r i>-L»-faI •.- !• ^. '<".*: ;^ •! "-• i-'-X i r^-::^ ►-*. -cf--! r -*r-f.rT.' r 
I»art ttf Jack ^^nffTt-^: »:ii. ir.z_ir. c r -Ji.i- ""-•'" '..'■>'Trin- i: 
white, llir fur t*3L^ilT p;-^:. •*-•"> :-*-•" ^:_*- "-i. :u.»- i— 1;>.-. !•■ -r-. 
white J ••low. 

SkttU. — S^mewtiAt i;k»- iLaz ■ ■: ► .> *.-•;:. -<.- -r i. rr i- : :.-• rv- Ar.^:- 
I«r; fpinta!-* n*iT»«w»-r j- -^'i-rl^ rj Vj- • -t*-:- - r.-^i.-*-" :... . :-. -•:...- 
shorter; more r»>'in*ir»i : :• -"^r.- r • •.-- ■: ;:t i*- -..j-..- -. -•:. i-J:^.^v 
(evenlv ••••nvex in •/•//rr-'^'/- 7 r.-i.-* .: -r •»— - : -. .^:.. ^jl. .^^— -Tiir::- 
late or hn^'^i.t^i at ti: . >^."r.j :. l-^ : ■ . ^ - ^. :• -^: -♦- • * j-r-rj.. 
cxteiiMon "f -^JJ,^|.,^■iJ,itA^ •■': -^ir- :*.■.'.. r -:^*. •:" -. •;.-- -k :. :' 
nUtrrt into i- 'i^i-i^-iilv -T..a-.-r: :.j.-i.- r i .-• j- : -. ■ >- r .:,:-'•. *..*- 
teri«»rlv, fn-rtatl- r»-lati-.--i\ :.arr ti- r :.---^. - . - - -.--r -. :. :.-.i^r 
uii<l«ile ; iiM-L-iw i-*r^iiiiT,A :.. r*- -:►-»::-: ;. . .^ .- -..a:. ■ !..»•.». -r. :j*-. 
hull* f*h««rtfr. iii«'Pe r»'«;ij. :•-♦:. 

M^ntturfvunU. — .\\»-ra4r»- "t '• a-: -.* *• :• *:-;»^ T '^ .•:..-: . -i4-. •.•.:■ 
vertehrw*. I:**: hiii^i (•-■?. ;"". ••» ... A-ru- : ' ^ i . -- ?:i-:..ir ':..-■.. 
:14.1; zyjf»»iijatic >»r»-a<ith. '11 '•: .-.'.j-: : i.-».- ;-■ *: ^...- \tr !-: j*:, .f 
upjier lUiilar !*•^^•-^-. ^.4. 

Neocoma femisinea ctiamulji* 



K ■ • *». 



Tv/i^ fr» nil in •»« 1 1 tail.- r.»-jr •».!:. < r.-* • < :...t; .i-. \I'\;.. \'.'ir':.:i- 

S.4<«» feft. N'». 7»i.«»H. I*. •" V.I* :. I ^I .- .: L: j . .-. ^ :r\. \ \ . ,:. , - 

tion. z a^iult. <*«.llfi f»-.: ^.j •. • .-_'' > ■" • •. K. U \- .- ■ .i:. ■ K. \. 
<ii>Mman. original n'ln.'*-'' ''t* v 

color iJiuch «lark»-r: l-ir-.i .:.■•'. :'•- !-.-. v ;■..::.. •> • \» r\ \\ l,» r» . 
Similar in -iz*- t« I .V {.>*'}. • ■ . ^ :■ ■ > \ i.ir'rv. r. 

Citlor. — 'Y\\*-: T'l-i •••■:■. ir*- •■ >. ■ ■. ■ .:.. • r .:■ i.^. r-:;-.^? a'-'r.-- -i li- 
ratht'r lu'avily «iiirk»-r.' •: *■> '..•<'-•.:;••: :.:.'- \\i.i. Ii .ir.- i:...-i .i*-':: .i.int 

«iver IrtM'k ; oiiti-r -i-i i \*j:- :.iri-. \..\\r 'r u:.. !!.#• l.i- .• i,.^r« tii.i:i.i uitli 

hrowni^h huM": iiii«:«-r{'.irT- ■:■;;■ w: .•• . i. ii;.- ;iii.i .»:.k!«'«« .lii-k\ ; i"..rv 

(♦■••t whiti*; liiipl f«-«'T ".■■i;-i'«i \\'.\\. ';!>k\ t.» t- i-. tl.i- t. <- wMtf. tail 
hlarki*h alNiVf. '/rci\i-ii t>r.'\\:. i-.' w. 

Skull . — i%"^*-\\ n-»iiJ'jii J tl.;tt ••! .V. (• r'",jif.> -t . ^iiiiilar !•• that ,.f 
S.f. iifthiiiifn, \,nx li".* lija — \\f aii-l li"-> arrlifl aiT""* aijtiTi«»r TiMit*. «»! 
zytfomata ; iia-al- iiarp-wtT [M,-T»ri.«rl\ . 

MtfiMur* tut h/'. — TnM': T'»tal I«r>jlli. iWvl ; tail \«'rt«'l«ra . ir**; liinil tiMit, 
.'W. Skull: r»a«ilar li-njth. :I7.1 ; /yL'«'iiiatir l»n-atllli. *_';'.; l«MiL'tli<*t na-^aU-. 
\HM: ulvtMilar IfriL'th "ii npi-T iii'»lar M-rii"^. ^'.it. 

* Frriiii < hHiniila. th>- iiiitin- 'if a trilM- of IihIuiii'- li\ iiitf at th<> l> i— |ni iih(\ 
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NEW rei:e5T rynfjLy ':Rjy*>:2« 

BY XUrTZy H»>B.LiT .LAiLSL* 




th»^ In<Iuin Mas*:ain. •v:.r.:-i.*^;-:x :..•.-*. 7 .r' t*-- •."-►- r..* '-iiCrr. :.'. 
dtrvp watrr. iR'^i'lr^ J. yirr.^r ..i.v ":.--.'•-• .•: -1 .»-*-* ::r.:z:j 
inter».-5itirig rirw f^rrr-T. -f ▼:::• r. .* i.:':*--!.-* * :".--tL- :•. ;.«. ' .•h 
pTv\ i n J i na ry • i iazn* -f!*?^ . A r. . ■ : r. ^ * ;. «--..,».-; . - . ;• r- 1 .-. : :.-«•.■-'•.-'? 
ma* It' by ih«^ //jry^/j^^j/..-. o '.- :.•• -.« r- iri'..:; .:.^ ".--i:. •;.•: r -. ;- 
iiig <'f B'ifh'f^''-»njf :r. tr.- I:. :'.:t'. •-— t- :* -.-.- '-^ . f rr..- 
obtai nt^l . «'»ri»=-. t h- ■ .1 ri^z r-^^".' -:♦-.-* •- s '.z '.* * '. ■ i :.':...'*' 

divilgwi only in th- f.ir -:•.->.-:. •.- :■ :t ;'i * t. :..!- •.:.- ir.-r 

Atlantic •l»-*ri^»-»i "y Vr f—- « r P .t. •:-/.'• > --' -z^^-^'/''^, 
a sjn-ci*-?? ?«> fi»-»u!i:ir ::..i*, :. - -^^ :- !- ■: • - j-i- ::••.- i |>.-«i- 

l»K' nion?tnr-ity : :K— - ir- '• •-. -. •.-.....:,: '.. ::.■ jl-- rraTit 
AfH^fcrinw^ nrutmtr. ,.'..* . f < r-:;. t ^ .-•:•.': ■; y !».- li.itr.* r to 
}fiIUrirrinn^) a- :•• -';.c^— *. •;...:•. •;::tr -j#i :• - -r.'.iil'i i-st 

Th»' .sfn-<'i».- 'ii.jgr.' -^-i r.^r'!;. uili '«• f';;!y .i.*^riU«l :iiiii 
fijOin**! in "ii»- ''f li.* -^ r:-* ••' iij"ii«i;;ru|il.- {-'ji'li^Jp *1 l»y th«- 
Indian Mur-uiii dtMling witii tii*- fiiuhii <»f li:- Iii«iian <.)<.»-aii. 

FvMiiv (oMASTKklP.K. 

ComatuU mkraster >'p. n>iv. 
Typ^.'-C'M. N«». Z. K. V. -•"'. Imliaii Miimmhh; .Vinlainan Islamic; tii) 

CentrM-.lor>.al ro!iinlt^l-|»»'iita;:«»iial, Hii.'^h nitli, tir v«'ry >lijrhtly rai>«»*| 
alKiVf, th** iltii^al «*nrfac»* of tli*» ra«iials, witlnuit rirri. 

• Fijhll!.ht^l H jih th«' i)*»nni<*.«inn of the Sup*»rlnteiul««iit i>f tin- liidmn Mii<m>iiii). <'»l- 
cutU: of. antra, w. T.VNi; aim I»roc. V. S. Nat. Mi».. Vul. xxx\ I. pi». <«Hir»l 

'J2— Fr<jc. Biol. Jjoc. Wash.. Vtn- XXll, 1«W. (1*1) 
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Radials short, trapezoidal, four or five times as broad as long; i Bn and 
2 united by syzyjjy, the syzygial pair being about twice as broad as long; 
I Bri almost entirely or quite united laterally ; i Br2 free laterally. 

Ten arms 50 mm. to 65 mm. long, resembling, with the pinnules, those 
of C. pectinata. 

Genus eOMASTER L. Agaasiz.* 
Comaster parvus sp. nov. 

Type. — Cat. No. Z. E. V. ^f*, Indian Museum; Andaman Islands; 
53 fathoms. 

Cirri xiii-xviir, 10-11, 8 mm. long, arranged in a single or partially 
double row on a rather thick discoidal centro-dorsal. 

Ends of the basal rays visible as prominent tubercles in the angles of 
the calyx ; radials projecting slightly beyond the edge of the centro-dorsal ; 
I Bn very short and band-like, just in contact basally but widely diverg- 
ing so that their lateral edges are separate<l by a broad shallow U-shaped 
gap; I Br2 (axillary) triangular, twice as broad as long, the anterior 
angle very acute; ii Br 4 (3 H- 4), widely separated; iii Br 2 (1 -h 2); 
IV Br 2 (1 -I- 2), develoj)ed interiorly in reference to the ii Br series, but 
seldom present. 

Forty arms 60 mm. to 70 mm. long resembling, with the pinnules, 
those of the other nmall species of the genus. 

Mouth central or sub-central; anal tube small, sub-central or marginal; 
disk naked. 

Family H1MER0METRID.E. 

Mariametra gen. nov. 

Genotype. — Himerometra subcarinata A. II. Clark, 1908. 

The form which I (lescril)ed under the name of Himerometra subcari- 
nata ditiers markedly from all the other species in the genus Dichrometray 
where I had tentatively placed it, in having a delicate narrow carinate 
line in the middle of the don*aI surface of the divi.<»ion series and first two 
brachials, and in having the sides of the division series thickly covereii 
with fine granulations forming a triangular figure in e«ch interradial area, 
with the apex at alx)ut the level of the last axillary, something similar to 
the ornamentation found in certiiin .«j)ecies of Crinometra. There are 
aisti differences in the cirri and in the pinnules, and the surface of the 
disk adjacent to the ambulacra is strongly plated. It did not seem wise 
to create a genus for this single alx^rant spt^cies, as it was then impossi- 
ble to judge of the value of the characters exhibited, they not being met 
with in any other sjK'cies of the Himerometridse. The Indian collection, 
however, contains another sjH'cies ix>ssessing the same general features 
which separate suftcannata from the remaining sj)ecies of Dichrometra , 
tliough ditfering widely in its details, and I have now no hesitation in 
cH'ating a genus for these two f>eculiar forms, which I propose to call 
Mariametra. 

•Cf. mitca, p. ST. 
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Marlametra mars:aritifera sp. no v. 

Type. — Cat. No. 57B., Indian Muneum; two milen ott* (ireat West 
Torres Islands. 

Centro-doreal rather nmall, discoidal. 

Cirri xxi, 1^34, 15 mm. lonp, the outer joints* with lonjif dorsal Hpines. 

Di.sk thickly covered with small calcareous plates along the amhulacra 
and on the anal tnhe, with scattering plates in the interambulacral areas; 
no plating after the last axillary. 

Ra<lialfl short, about six times as hroad as long, gently convex proxi- 
mally and correspondingly concave <listally; i Bn short, oblong, some- 
what over four times as broad as l(»ng, in lateral appfx<ition and slightly 
flattene<l; i Brs (axillary) short, almost or (piite triangular, two anti one- 
half or three times as broad as long, in a))p<>sition laterally; ii Br 2; ra<li- 
als and portion of centnMlr)rsal al>ove the proximal row of cirrus sockets 
evenly and thickly covered with high small tul)ercles rt»st'mbling thoH<? on 
the dorsal \yo\e of the centro-dorsal, this tul^ercular moditi<.*uti<m of the 
<lorsal surface of the joints extending distally in the intcrradial angles, 
cM^upying the lateral third of the i Bri and the i jir^ and of the ii Br 
series, thence diminishing in width anrl disapi>earing on the second 
brachial; inner e*lgi»s of the ii Br series similarly mcMlifie<l; i Br series 
with a narrow and low, but prominent, tuU^rcular k«*<'l or row of tul)er- 
cles; this is nnich Ica* marked or altogi»tlier al»s<Mit an the ii Br seri<»s atxl 
first two bra<*hials, though sometinies tra<vabh» to tin* lov\t*st of the tri- 
angular brachials; i Brand ii Br si'ries and proximal oblong brachials 
with prominently everttnl dentatt* ])roximal an«l distal edges; as the 
brachials U'conje w»*dg<»-sliaiK*d and triangular, tin* evrrte<i dentate ends 
liecome gradually lower, tninsforming into a ratlxT prninin(>nt linely 
spinous overlap which slowly dies away di«^tally. 

Eighteen arms (in the type) apparently ''H mm. to 'X^ mm. long, the 
prop^>rtions of the brachials U-ing appn»ximatelv a> in }f. suhrarinuta. 

Pi 4 mm. long, UKslerately ^tont basally, but ta|M'ring rather rapidly 
in the proximal half and sl«»nder distally, with tuelve joints, the first three 
S4{uarish, tiK' following inrn'a>ing in len^'th and U'coming alN>nt thre<* 
times as long as broad distally; I\' <> nmi. long, >li'nder. hut stouter than 
1*1 and s<«newhat stiHened, with alnHit >ixte«'n joint.-, at lirst s<|uari>h, 
but becoming thn*e <»r four tinies as Ioul: :i> hroad lii-tally; 1*3 similar to 
Ps and alM)Ut the same si/^' : fojlnwing pinnules !! nun. l(»ng, .^mall and 
weak ; distal pinnules delicate, .'> nun. Inn*:. 

FA.MILV CoLOBnMKTRlD.K. 
riFM- < KN'oMKTKA A. II. riurk. 

Cenometra herdmani ^p. nov. 

Antfdon bfUa (not of liartlaub) H*o4. ('hahwuk, in llKitUMAS, iJepnrt 
C^»ylon Tearl Oyster Fi^fheries, Suppl. Kep. xr. p. hW. 

Typf. — (.'at. No. "','", Indian Mu.'^Mun; <ranjain Coast, Uay of IWngal; 
12 fathoms. 
Tliis specit^ res4>mbl<v C. uuicorniii in general apiiearanci', but is mon? 
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A 8tHX)nd collection of recent crinoids received for study from 
the Indian Museum, consisting mostly of sjiecimens taken in 
deep water, includes a father largi* numl>er of exceedingly 
interesting new forms, of which it appears advisable to publish 
preliminary diagnoses. Among the many important discoveries 
made by the InteslignUrr , none is more gratifying than the find- 
ing of Biithi/rrinus in the Indian Oct»an; of the two forms 
obtainiHl, one, the largest recent species Ix^longing to the family 
Bourgueticrinida? yet known, is relattnl to a sjRK^ies previously 
dn*dged only in the far eastern tropical Pacific, while the other 
re8emblt»s most clost^ly the remarkable form fn)m the eastern 
Atlantic descrilKxl by Proft»ssor Perrier as Iljjorrinus recuperatm^ 
a species so iKX»uliar that he was incliiuKl to regard it as a possi- 
ble monstrosity; thest* are l)oth so similar to the aUTrant 
AfHocnnus rertilHirienms of Crema (referre<l by Dr. Bather to 
}fillfrirriniis) as to suggt^st that that spi^cies should l>e8t 
l>e referred! to Batfu/rrinus. 

The sfX'cies <liagnose<i herein will be fully <lescril)iHl and 
figunnl in «)ne of thr s^'ries of monographs published by the 
Indian Musc»um dealing with the fauna of the Indian Oct»an. 

Family COM-VSTERID^E. 

ComatuU micraster np. no v. 

Tifpf. — Cat. No. Z. E. V. *?*, Iiulian Miif^Mitn; .Vndunian Irtlandf; tM) 
fathoniH. 

Oiitro-<lonMil rouiid<»<l-jH'ntaKonal, flush with, nr vrry .•'lightly rai.*«etfl 
above, the d(»n«al nurface of the ratlialM, without cirri. 

* PiiblUhed with tho pemiiMlon of the Sti(H'rlnt*Mi<lt>nt of th«* Imlian Mu]H.'Uti). <>il- 
CQtta: cf. antea, pp. 7&-M6: alyo F*n)c. l'. H. Nat. Mun.. Vol. xx.xvi. pp. 633-<WM. 

22— Pioc. Biol. Sue. Wabu.. Vol. XXll, 1909. (143) 
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slender, especially tlie cirri. It may at once be distinguished from all the 
other species of the genus by the paired dorsal tubercles on the cirrus 
joints which are small and situated very close together; and by the short- 
ness and comparative slendemess of P2, which is very slightly, when at 
all, longer than Pi ; Pj also has comparatively few joints, these niunber- 
ing less than twenty. 

Cenometra Insueta sp. nov. 

Type. — Cat. No. 23II., Indian Museum ; Arrakan coast, Burma. 

With tlie arm and pinnule structure of the preceding, and the same 
slenderne?<s of build, this form has the paired dorsal tubercles of the cirrus 
joints situated with their apices much further apart, about two-thinls the 
transverse diameter of the joint faces instead of less than one-half as in 
C. herdmani. 

Genus CYLLOMETRA A. H. Clark. 
Cyllometra soluta sp. nov. 

Type. — In collection of Indian Museum ; Straits of Ormuz, at entrance 
to Persian Gulf ; 48-49 fathoms. 

This species in its general appearance resembles C. manca from the 
Philippine Islands. 

Centro-dorsal thin-discoidal, the bare polar area 2 mm. in diameter. 

Cirri XVI, 21-28, 11 mm. to 18 mm. long, the fourth or fifth and follow- 
ing joints subequal, about as long as broad ; third or fourth and following 
joints with profiuced distal ends, which soon transform into prominent 
paired dorsal spines, becoming single median dorsal spines on the termi- 
nal five or six. 

Ray and arm structure as in C. manca and C. albopurpurea. 

Fourteen to sixteen arms 55 mm. long. 

Pa al>sent ; Pi small and very slender, 3 mm. long, with about twelve 
, joints; Pu the largest and longest on the ann, 11 mm. long with seventeen 
joints, the first not so long as broad, the third twice as long as broad, the 
remainder alxnit three times as long as broad ; the pinnule is much more 
slenrler than the corresponding pinnule in the other species of the genus, 
and is nearly smooth, the distal edges of the joints in the terminal por- 
tion pn)j(?cting only very slightly; Pa 7 mm. long, similar to P2 but very 
slender, the joints distally proportionately somewhat longer; following 
pinnules more slender still, about 5 mm. long with fifteen joints, and 
flexible, gradually decreasing in length to 4 mm. and increasing again to 
8 mm. distally. 

Family TROPIOMETRID^. 
Genus ASTEROMETRA A. H. Clark. 
Asterometra mirifica sp. nov. 

Antedon longicirra (part) (not of Carj)enter) 1893. Bell, Joum. Linn. 
Soc. (Zool.) vol. 24, p. 339. 
Type.— Csit. No. ^V^, Indian Museum; Sahul Bank, in 10** 3(K S. lat., 
125*» E. long. 
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While in general oimilar to Aiteromftra longicirra, this species may be 
at once (lif<tinguij>hed by the pre»4ence of a hifl^h sharp median keel on the 
I Br series and on the first two brachials. 

Asterometra acerba sp. nov. 
AnUdnn longicirra (part) (uot of Car|>enter) 1H1>3. Beu., Joum. Linn. 

Soc. (;5«>oi.). vol. 24, p. :m). 

ry/*/*.— Cat. No. »V^, Indian Muwuui; ShIiuI Bank, in 10*» 3(K S. lat.. 
I25« E. long. ; collected by ('apt. F. Won*lcy of tb<* cable S. S. Sh^rard 
0$burn. 

In general this species cf»in(*s nearest to A, nnthm of the Eastern Sea, 
but it is a more slen<ler H|iecitv and possi*}«>e'( ten arms only. 

Cirri xx, H4-00, 55 mm. long, more slender than those of A. anthu$. 

liadials with a mcKlerately prominent dorso-ventrally elongate me<lian 
tnlien*ks i Br s(>ries with a faint narn>w low me<lian carination. 

Ten anns 80 mm. hmg, slightly more slender than th<ise of A. anthus^ 
with slightly longer brachials; anns strongly compre}*«e<l distally as in 
that siMvies, but the overlapping spines <level(»(>e<l on the brachials are not 
nearly so long or stout. 

linnules much longt*r than those of A. nttthun, and mon* slender, with 
prrtfMirtionately longer joints, thfise in the terminal |M>rtion lieing three 
times as long as broad or even longer whereas in A. authnn they do not 
excee<l twice the length: Pi is 7 mm. long with twelve joints; I*i similar, 
7.5 mm. long; I*i slightly stouter K nun. long; 1*5 S^ mm. long; distal pin- 
nules 13 mm. long. 

Family THAL.\SS<)METKII).K 

SiB-FAMiLY TIIAl.ASSOMKTRIN.K. 
♦ iKMs rKoTAI^>MKTRA A. H. (Mark. 

Crotalometra sentifera sp. nov. 

Typ^'.-Cat. No. Z. K. V. "V*. Indian MusiMun; !<>*» 47' 45'' N. lat., 
72** 40^ »)" E. It.ng. ; 7<« fathoiin. 

Thl'< new fonn ix nioj^t nearly n»lat4Hi t<» (\ matjuieirra and C. ruttica ; 
while of the same ann length or even somewhat larger than the latter 
( 150 mm. t4i Kio mm. arm length ) it is more slender, the anns an* fewer 
in number ( twelve tosixttvn ), the cirri an» shorter un<l le?*?<j«tout with fewer 
joints (xx,5fMiL', 50 nun. long), an<l the brachials after the proximal 
thinl of the ann liear long overlapping spines which an* more or less flat- 
tened dorso- vent rally un<l roundtnl or truncateil at the tip. 

liFM!* TIIALAS>()MKTRA A. II. rlark. 

Thalassometra attenuata sp. nnv. 

Typf.—VsLt. Su. Z. E. V. 'V', Indian .Mu-euni; •Ji»*' .M ' « 0" N. lat., 
«$*» 51' :«v" E. long. ; 7U5 futhnnis. 

This very sk»nder s|MH'i«*s apiteurs to U' related to T. ptTfjrarilit, but is 
mncli more delicate even than that sisries. 
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Contro-dorsal conical, the sides slightly convex, 8 mm. broad at the base 
and 2 mm. high, the cirrus sockets arrangeil in ten columns of usually two 
each, the pairs of columns usually slightly separated radially by a shallow 
furrow or a coarsely tubercular ridge. 

Cirri xx, 62-71, elongated and very slender, 50 mm. long, the longe>«t 
joints being twice as long as broad, or slightly longer, those after about 
the twenty-fifth being slightly broader than long ; joints after the seven- 
teenth or twentieth with the distal dorsal edgt^ produced into a serrate 
ridge which soon gives place to small carinate dorsal spine^^. 

Ends of the basal rays visil)le as small, though rather prominent, tuber- 
cles in the angles of the calyx ; radials just visible or entirely conceAle<i, 
sometimes bearing on the dorsal surface a row of small tubercles ; i Bri very 
short, widely chevron -shaped, the proximal and outer third of the distal 
edge somewhat everted and the distal lateral angles more or leas proiiuced ; 
I Bra (axillary) triangular, twice as broad as long, the anterior edge« 
somewhat everted, the lateral angles mori^ or les< produced; ii Br4 (3 + 
4), developed in two out of six specimens, the lateral e^lges of tlie compo- 
nent joints more or less produced. 

Ten to thirteen arms SO mm. to 90 mm. long, excei*dingly slender, hav- 
ing in general more the appi»arance of those of some slender antedonid 
than of those of a thalassonietrid ; first brachial short, wedge-shape<l , twice 
as long exteriorly as interiorly, basally united interiorly, the anterior 
and posterior edges slightly thickened, the lateral edges somewhat pro- 
duced, and the antero-lateral angles, both interior and exterior, more or 
less produced ; second brachial similar in size and shape ; third and fourth 
brachials (syzygial pair) usually slightly longer interiorly than exteriorly, 
half again as broad as, to about as broad as, long ; next thrive or four 
brachials aj)proximately oblong, twice as broad as long, then becoming 
triangular, as long as broad, distally slowly increasing in length and 
l^)econiing wedge-shajxHl, Ix'ing twice as long as broad in the outer part of 
the arm ; synarthrial tubercles rather prominent ; i Br series and first two 
brachials smooth dorsally or with a few small low inconspicuous tul)ereles, 
usually with slightly s[)in()us lateral ])orders ; following brachials >%'ith the 
dorsal surface studded with very fine short spines or sharp tubercles, 
which in some specimens an* n(?arly obsolete; at about the end of the 
proximal fourth of the arm the brachials Ix'gin to tlevelop prominent longi- 
tudinal striations which increase in fre(juency and height distally. The 
proximal oblong brachials have the proximal and distal ends somewhat 
prominent ; after about the twentieth brachial the distal edges bt*gin to 
overlap, and in the distal portion of the arm the brachials have tlie distal 
portion somewhat expunde<l, giving approximately thesame ** dice-box '* 
apiH'arance characteristic of the terminal portion of the arms in tlie Ante- 
don i( he. 

The pininiles are essentially as in other sjx^cies of the genus ; but the first 
three pinnules on each side of the arm are very strongly carinate. 
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Radials even with the edge of the centro-dorjjal ; r Bn very short and 
band-like, not quite in contact basaily, the lateral edges diverging at a 
rather broad angle; i Brj (axillary) almost triangular, slightly broader 
than long, the anterior and lateral angles rather strongly produced, with 
a rounded posterior process incising the i Bri. 

The ten arms n^semble those of the other species of the genus so far as 
can be judged from the single mutilated specimen. The longest stump 
measures 9 mm. to the tenth brachial. 

Famii.y PENTACRINITIDiE. 
Gems HYPALOCRINUS A. H. Clark. 

Hypalocrinus liliaceus sp. nov. 

Type.— In collection of Indian Museum ; 16° 25^ W N. lat., 93° 43' (W 
E. long.; 403 fathoms. 

Hypalocrinus lilaceus is most nearly related to //. ^pringeri; the inter- 
nodals are usually twelve to fourteen in number; ir Br 4 (3+4); iii Br 2; 
the elements of the division series and the lower brachials are not stronj?ly 
everted as in H. springcri^ but are rather prominently overlapping, this 
overlap forming a rather sharp point on the side of the brachial which 
bears the pinnule; this character gradually dies away after the proximal 
third of the arm, disap|)earing almost entirely in the outer half. The first 
syzygy occurs l)etween the second and third brachials as in Capillasler. 

Family BOUKOrETICRINIDiE. 
Gf.nis BATHYCRINIS Wyville Thomson. 

Bathycrinus woodmasoni sp. nov. 

Type.— Cat. No. V* Indian Museum, from 0° 18' lat., 90° 4(K E. long. ; 
1,520 fathoms. 

This si)ecies is nearest to B. equatorialh from between the Marquesas 
Islands and Central America, 2,320 fathoms, but, though considerably 
larger, it is of a more delicate build. 

The type sj)ecimen consists of a stem lacking the topmost columnars. 

Stem ( without proximal ]>ortir>n ) smooth and slender, enlarging very 
gradually toward the root, the distal columnars with the articulations not 
especially swollen, the radicular cirri confined to the terminal columnar ; 
len»;tli 327 mm., with one hundred six colunniars. Topmost columnar 
prescMit twice as long as broad, the following increasing to two and one- 
half times as long as broad on the fourth, then more gradually to three 
times as hjng as broad on the fourteenth, and nearly four times as long 
as broad on the twenty-third and following ; length very slowly decreasing 
after above the fiftieth, the fourteenth from the distal end (root) and 
following !>eing as long as broad ; last seven or eight with the articulations 
slightly swollen ; |K^ri[)hery of the articular faces finely marked with 
racliating lines except at the encKs of the transverse ridge; proximal col- 
umnars quite cylin<irical, the articulations l)ecoming slightly enlarged 
after the thirtieth ; squarish lower joints slightly constricted centrally as in 
those species of Phizocrinus which have squarish columnars; radicular 
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cirri stout, but only the bawa preserved. The topmoflt cr>lumnara are 
] mm. loiiK by 0.5 mm. in diameter ; those in the middle of the 0tem are 
4 mm. lonj^by 1 mm. in diameter, while the f><{uari}(h oneM at the distal 
end are 2 mm. long ; tlie la^t rfeven or eight are 3 mm. long with oval 
endn tlie faces of which measure 3 mm. by 1 mm., the two faces of each 
columnar being approximately at right angles to each other. 

Bathycrimis paradoxus sp. nov. 

l)fpf.—Csit. No. ^V*» In<lian Milium; Bay of Bengal; 1,300 fathoms. 

The material consists of two bn)ken fipecimens; one sUmi, apparently 
lacking merely the topmost di.^tcfndal cf)luninarH, f»7 mm. in length (thirty- 
eight columnars), broken into five |>artx; part of a larger stem, including 
the root and twenty -one columnar^, and a crown without the distal por- 
tion of the arms probably belonging to the latter. 

Nearest to B. recuperatun (Perrier). 

Stem very slender; longest columnars of smaller stem 2.5 mm. in 
length ; of larger stem 3 mm. ; columnars of middle of larger stem 0.7 mm. 
broad at ttie ends, 0.4 in the midtile. 

Basals five, not anchylose^l, forming a basal ring which expands 
slightly anteriorly, and is al>out as long as the bn*a<ltli at the to^i of the 
stem ; radiaU* fonning a ring expanding rather rapidly r>iitward from the 
l>asals, the sides evenly concave, two and one-half times as broad clistally 
as proximally, half again as broari distally as long ; i Bn tra(N*zoidal, 
nearly twice as long as broad proxiinally ; i Br^ trafM^zoidal, nearly twia? 
as broad as long. 

Arms ten, all broken ofT near the base, sniootli, appan'utly similar to 
thf)se of other S|ieci<*s of tlie genus; i Br and lower bruchial?' with a broad 
thin pHKluanl Isirder; distal two-thirds of th*» i Bri and the following 
joints with a shaq> median keel. 
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NEW CLADOCERA FROM NEW ENGLAND/ 
HY ALFRED A. DOOIJTTLK. 



('(x»|MTatiiig with the invfstigsitioiis of tlir New England 
I>iik<'S <M)n(lucU*<l by the V , S. Hiircau of FisliiTics, the writer 
ha? found in the plankton of some of the waters vi8it<»(l two 
8|x»eies of CladociTa which do not Si»ein to have lM»en previously 
des<TilM»d. One of these is the ty|M» of a new jjenus. A njore 
eoniplet*' description of these s|H'cies with tig^ires may Im- looked 
for at a later <late, prohahly in »»ne of the puhlications of the 
TniU^l States National Museum. 

Famh.y MACKOTHUICIDAK Norman and Bra.lv. 

*;km -• I»AKoI»nitY(»XI .< inii. lu.v. 

Oval ttr rliptir.il. rviMily n>uii<l(vi ant«'rinrly, prodiu'etl |i« interiorly, 
tn)N*-like. (\Tvinil sinus |»^^'^'nt. Si«|<*s coneavt'. With distinct rost mm 
am! k«*«'I from nt'ar tip of rostrum to near posterior end. Kye and iK*elliis 
pnvH-nt. AntennuU*s lon^', not j:n*atly rurvrd, with lateral sens»w»ta, and 
distal olfartory s«'tae, otlierwis** without ron^jpiruou** armatun>. Antennae 
of female with H'tae "„"„",", spines "..'..'V : «•' mah*, N-tae ",/,/,'', spine7< m* for 
female. I^ihrum with anteri(»r and |Hi>terior IoIm-^^ eurve<l towanl (*ach 
other forming' a wind(»w-like o{i4*nin^. .Maxillae with thnt'tet'th; feet, 
six. l*ostalM|omen blender, triamrnlar, l>oth siijes irn»;pi!arly sinuoiiH. 
Aniiatun' ol^suIeM-ent. elaws lonjr, with two hasal spines. 

Remark*. — The su|M*rtieial n'semhlanee of s|ieeimens of this ^Miut' to 
OphrijoxHH di'ia|i|»«*ar' n\\ rlos^-r examination. It lacks the coMHpicuoiiH 
posterior spine, tlje hri^itlim; antennules. the tii»shy pr<H*<»s,'<e?i upon the 
lahnun, and tiie heavy armatun* of the |Hi>ta)Miomen of ()phryoxu$. 

Parophryoxus tubulatus sp. nov. 

Tifpf. — Tt» Ik' de|H»*it«Mi in th*' V . S. National Mus«'imi, fnnu Anon}'- 
mous I'niid (Crystal loikei, Maine, S«*ptendHT •'>, VM^. ('ollect«<I almoin 
Tmba^o^ I^ke, Maine and New Ilamfir'hire, July-Augiwt, lOOo; Sebago 

• I»»»»liHl»i><l hf'H^ by (»>ni)is.'«i<in o( the Bunomi of FUherioA. 

Z.\—Vwjc. liioL. Sue. Wji«H.. Vol. XXII. liKW. (15») 
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Lake and Thomas Pond, Maine, July-August, 190G, 11K)7, 1908. Rare in 
weedy, shallow margins or coves of lakes. 

Descnption. — Female. Oval, evenly rounded anteriorly, dorsal and 
ventral margins approaching each other and produced posteriorly, tube- 
like. Dorso-posterior angle acutt; but not spined ; ventro-posterior angle 
sharp or rounded. Posterior margin low, i to j\ height, spinulose. 

Keel low, continuous; wrvical sinus well developed. Sides of test 
longitudinally concave from cervical sinus J^' the length of the body; 
upper and lower margins of concavity thickened and ridgeii. Fornix 
broad, horizontal limb with sides parallel, curving upward over antennae 
and eye, and the vertical limb abruptly cun'ing downward to near end of 
rostrum. Antennules ten times as long as thick; lateral seta hi from 
base; six short olfactory setae, two four times their length and one five 
times as long ; the last nearly equalling the antennule ; otherwise armed 
with very minute denticles and spinules only. Antennae not strong, 
setae and rami equal, reaching to posterior third. Labrum witli fenes- 
trum of size and position to fit the grinding surface of the mandibk»s. 
Maxillae with thre<i tl»eth, the distal sparsely ciliated. Feet very much 
like Ophryoxus. T*ostabdomen long, tapering to a point, dorsal and 
ventral margins both irregularly sinuous. The dorsal or anal margin 
armed with eight to eleven minute spinules distally. Claw ^ the length 
of the postabdomen, evenly and slightly curved, with two basal teeth, the 
proximal smaller. 

Male. Immature males oidy have been found, resembling immature 
females in their greater irregularity of outline, and in other general 
features, save the antennal formula for setae, which are live on the 
dorsal ramus, a seta Ix'ing on each of the second and third seginenti*, 
additional to the thrw on the distal segment ("oVs*)- 

Measurements. — Kgg l)caring female from Anonymous Pond, Maine, 
September 5, P.X)8. Ix^ngth 1.14 nun. ; height .82 mm. ; posterior height 
.12 mm. 

Family (^IIYDOKIDAE U'ach (LYNGEIDAE Baird). 
Chydorus bicomutus sp. nov. 

Type — To be deimsited in the U. S. National Museum, from Sebago 
liake, Maine. Collected in Umbagog Lake, July-August, 1905, Maine 
and New Hampshire; Sebago I^ke, Songo River, Panther Pond, Maine, 
July-August, llKXi, 1W7, 1908. Found in small nmnbers in weedy margins 
and coves of lakes and lagoon-like arms of rivers. 

Description. Female. — Sha|)e of body or te.st proper from side view, 
rounded with ventral margin sharply ventricose; from above broadly 
oval, from the front broadly oval, but sides concave dorsally. 

The entire exoykeleton su])ports a most remarkable development of 
horns and ridge^s and cells, somewhat as follows: From each valve of 
the test there stands out a great horizontal horn, curving slightly posteri- 
orly, often half the width of the body proper. From this horn there run 
two high ridges forward, and also two ridges over the back from hora to 
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honi. An arva uii tlie tiack imiiit^iiately aDterior to tlie interspinal ridges 
is boiin<ied laterally by two other ri«i;»>f^^. Near tlie anterior limit of tJie 
area, tlie^fe ridj^esi, after ^\in^ <>tf on ea^*h h:i<le a hitrli lateral branch, 
Hhar[>ly convergi* and unite in tlR' m*'«lian line, fonnin$;af<hort cn^ wliere 
hfa<l and Innly meet ; tlR-n <livenfiii;r on tlie Iwa^l tli«*y Umnd or encKine 
a lan^ area in front, and continue down to tlie tip of tlie rf>}<trum. On 
tlie lower half of each valve are four more hijrh ridj^es, taking; th«'ir origin 
near each c»ther at the upper end of tht- aMn-U'lin^; anterior margin of tlie 
valve, and running mi»n* or le:^'< {larallel to the manrin, but tlM* mx^nuX 
and fourth from tlie manrin n<»t niniiin;; tlie whol<* Icn^rth of the valve. 
The first and thinl, however, unit** at the dor*«»-iHi!»t«'ri4ir angle, nm for- 
wanl on tlie back to tin* interspinal ridin*^, fiarin<j outward ; tliiw the 
unite<i ridgi*?* of op|»osite sid*.*?* Uiund a dor>al an-a [K>-t*'rior Ut tlie inter- 
Hpinal ridge:*. Ik'twi'tMi parall«d ridj:*'*. <'xci*f»t tho^* ari^ng from the 
lat(*ral horn."*, there pa.*^ partiti«in*', fonniii^ lar^i*. d^-^-p, n*<'tangular c«*Ilf*; 
within the an*as as ih-H-riJuNl an* siinilar <-<*lls .»f varion« hw^s and Khaii<*t<; 
laterally alKA*<* the nianrinal ridm** an* oth«*r d****]* b«'xajronaI n-lln of var- 
ious MZ«*S. 

Eye large, with f«-w fai.i*t-, «Mflhi* a'ljait-iit. Idistrnni Ion;r, ai'Uti', 
covenil with ridgi's an<i o-jl* -iuJlar t'» tli«r*' of tl»e vaiv**?*. Ijilirum 
from side view with anterior l«'U- blunt. j»o«t«.'ri«»r l<»U' digitate, and <'ili- 
ate<i distally. Maxillae with two b*'avily <*iliat<*d t<*<'tli. F<*«*t, liv«*, very 
nimilar to tho.-^' <»f C. fari/ormiit ]'»\r;if. which tl»«* d«-<*p favifonn it'Wt* 
canal's it to n-H-mltl*'. l'«i*talHloni<'ii bpia-l, ronnd«*«l distally, with twflv«* 
Hpine.'^ on tlorsal or anal U.»rd«T. <Ia\\ -trMii*^. rriiiiibl«*d. l>afal t^fth two, 
the pn^ximal Hiiallrr. 

Male, unknown. 

Measure innttn. — I>'n;rtli of ImhIv pro|Hr aUiiit .*m nnn., add j[ to [ for 
ri^lgen; width, alnMit A'* mni.. a<id ' to " for liornH; ln*iglit aUiut .•*>0 
uim., add. } to ' for ridu'*"*. 



Vol. XXII, •*. 1S7-164 July 28. 1909 

PROCEEDINGS 
BIOLOGICAL SOCIETY OF WASHINGTON 



THE SCALES OF S4JME AMERICAN CYPRIXIDJi;. 

BY T. D. A. OiCKERELL AM> EIHTH M. ALUS4>N. 



TIm' H-ulpture of a Cypriiii'l s^-alr mn.sisit.'* of radiating ami 
<-uncTntrir lin«'4?, wliirh w«» U-riii i-^iffu ami nrndi. In Salmo 
<»iily tin- rirculi an- foiin<l, l»ut in no Cyprini«l liavt* wr found 
tin* radii wholly al>s«'iit. In tli«- ( atosinniiija* tin* radii an* lioth 
l>sisal and apic*al, l»ut in the Ani«*n('an Cyprinida* the Irai^d nidii 
an- Ufjually al^si-nt, while the apical one:? an* often gn-atly niliiee<l 
in nund)er. The circiili are always jm-j^-nt, l>oth apical and 
liai^al, in tlie?^- fiislH*?; hut in the Characinid Chiirotlon iti^Hfnis, 
from Panama, th<-y an* e^jntininl to thclisisal half of tln*s<*ale.* 

The h<*rhivonHis p*nus Chr*MtomtiM has tin- radii ext^'nding all 
an>uncl th** scale, a.-* in CatoMfonm^. Am(»ng the geneni usually 
referre<l to I>*uciscina* l»asal radii r>ccur in Rhinirhthi/s and 
J//^/*//i, clos<*ly relat<Ml gi*n<*ra which form a distinct triU* or 
siihfamily. Tliey are also w«ll dcv<>l<»|x'd in some, hut not 
all, of the s<*ales of L* nriM^in* orrntft\ which thrrehy stands afiart 
from tin* <»thir Amrriran s|M-<irs jis<TilKMl to h nrifWiiM^ and 
nearer to the pjihi-antir s|Hei»s. Thr Kuroinan Mim*ene /^ »/- 
rtjfrvif a nhitjt ih^i'm (Agjissiz) fmm <Kningrn, has radii strongly 
d<*veloiM*<l all aniund, a s<'alr vrry much more lik<* that of 
Chrommm* than th<>S4- of the ordinary American 80-calle<l Ia'U- 
cisci. In thr JajKinrse Pararhr'dngnathuii rhnmhttiA (Sohleg. ) 
there are no l»asal radii, hut tin- apical radii are strongly zigzag, 
an extrenif exagg«Tation of a character never more than slightly 
indicatinl in tlie Anjerican Cyprinids. SiH'cii^s of Labeo^ Chdif' 
thu^ia^ Bnrilinfi and BnrlniH^ fn>m the River Nile, all have l^asal 
as well as apical radii. In Barhm iH'nnrc Riipp. the scale is 

* In Fundultm. Apomotit, etc.. tK** ni<Hi Aiv all ^Mtrinl. 

Jl— Fr«»c. Biol. Hoc. Waj»h.. Vol.. XXII, VM). (157) 
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larii^', with few radii, and the basal margin is strongly undu- 
lated; a scale extraordinarily like that of the American Catos- 
toniid Carpioidea velifer. Barbv^ hynni For sk. has a very different 




scale, with nunicTOUa apical radii. In these Old World flshes 
the cirenli are very nnmen)US and regular, whereas in many 
American forms Ihcy Ix-conie fewer and variously modified. In 
Leudacm the apical circuH (t. e. all apical of the nuclear area) 
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arc frequently irn^gular and broken ; in SemotUus they are fur- 
ther modified, being very distinctly angknl in the nnHlian line, 
or inversely V-shaped. Covesius^ which is almost tlu* same as 
St'tnfAihfs, and should stand n«»xt to it in the system, has just 
the same characteristic anglinl circuli. On the other hand, 
Ptfff'hocheilva grandis is entirely different, with the apical circuli 
flattencH.1 rather than angled mtnlially. Phenacobius mirahilis 
lias strongly angknl apical circuli as in Semotilvs, the scales 
closely rt»s<»mbling those of Sevuttilius mrpttralis. Ilyhojjsis (jdida 
has the circuli as in PlnjrhcH'heihus, an<l is not relate<l to Phena- 
cohitiM, AVamw keyituckiensh, usually refern^d to Hyhojma^ but 
certainly not congeneric with it, has angulat*' apical circuli, as 
in SewotUvs and CouciiiiiA, 

In the account of the scales of different genera which follows, 
it is to l)e understood that unless tin* contrary is siNH'iiird, they 
have U'cn taken from near the lateral lin**, at the level of the 
l>eginning of the dorsal fin. Scales from othrr |xirts of the 
Ixnly will show modifications; thus those on th<'eaurlal jM'dimch' 
an* oft«*n long and narrow. 

Leuciscus Anctt. A hut. 

Thes(» fishes an' prolmtily not conpMUTic with tin* KiirojH*a!i Lfiirincun 
Unciicuij hut a** we iU» not at i»n*H'nt jK>«'S4»sr. any of tiirOM WorM s|i<»<'i<*H 
of the ^*nns, we an* not in a |M»^ition to n^vi^* the nonienelatnn*. Thi* 
following; key separati»s the HjM'fit's ('.\aniin«'<i hy um 

Hai<al ra<lii ])n*Hi*nt, thou^'h not <in all of thr *>rale:<; hjt-^al rireuli \ery 
iniieh eloHT and inon* nnnieron« than in niarfjntitn ( whi<'h, thon^fh 
pla(t*il hy .Ionian an<I Kverinann in tin* same iniin<'«iiatc ^roup, in not 
at all relatcMl ) ; apical ra<lii innnen»ii« ( ].'> to 'J!^K <'oinitin^ the partly 
<levelojie<l ones); ptritonmm n*«lili-.h-hlatk. with «l«»t> very thickly 
stn»wn on a siKrr jrronn«I . . .A. ormtfi ( Mii:»'iiniann tV Ki^Miniann). 

Santa Ana K., (*alif. 

Basal ra<lii ahsiMit on all th«* M-ah** 1. 

1. Scale nnieh lonpT than hroail 'J. 

S*ale snlM'inMilar. i»r hr«»ailer than lom: II. 

1. Seale lariri*; ra<lii nniniTons « iL* to \\)\ ^nUiMitral apieal tin iili ex- 
tn-nu'ly irn*i:iilar, hut n<»t an«,;I<'<i: pt ritotit nm silvfry, with a pro- 
fnsion of r<iiiall spot.-, ni<>>t ni them hrown. >nmi* hhu'k 

A. it'ujrfurtin^ ((iiranl). 
Alani<»sa, Colo. 
S<*ale very small; ra^lii le«i> nuinrrou*' (7 to Hi; p^rituututn hrown *m 
a silvrry -iih-tratum, a* in Ortlunhm, an<l Arrorh* Hum 

L. intfnntiiiim ((jiranl). 
Teni|)e, .Vrizoiia. 
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o. Scale very small, with a diameter of about 1 mm. or Icsh ... 4. 
Scale larger 5. 

4. S<'.ale fiuhcircular; radii about 11; peritoneum silvery, with scattered 
pale brown spots an<l some black dot** .... L. alicin- (Jony). 

Provo U., Provo, Utah. 
Scale broa<l; radii fewer (9 or 10), without the outer diverjsfiiig one's 
swn in aliciw; peritoneum silver, with few diffuse large spots and 

a few black dots L. elongatus (Kirtland). 

Ck>ld Kun, Columbiana Co., Ohio. 

."). Scale large and thin, with weak sculpture; radii 9 to 12; lateral cinmli 
about rJ2 on each side in a latt'ral line scale; pm^onei/m silvery with 
many dark spots, th(» small ones black, the larger brown 

L. hydrophlox (Cope). 
Ross Fork, Pocatello, Idaho. 
Scale broad ; ra<lii 12 to 14; peritoneum silvery, with few scattere<i spots 

L. balieatus (Hichards<»n). 
(Jreen Lake, Seattle, Wash.; Elk Creek, Oregon. 
Scale circular, or approximately so, sculpture di.stinct G. 

(). Scale rather large; circuli more numerous than in balteatus; the more 
central apical circuli distinctly angled, approaching the condition 
of Snnotilus; radii numerous (115 to 15); peritoneum not or hardly 
silvery, with rather few irregularly j>laced s|M>ts, some (piitc largi*, 

but not <lark L. carletoni Kendall. 

Cross I^ake, Thoroughfan% Elaine. 
Scale rather small; ;>er/76»/i^?/7H silvery 7. 

7. Radii few (8 to 10); lateral circuli about 30 on each side; peritoneum 
silvery, nearly as in neogivusj but with more diffuse large brownish 

spots L. eijregius (Girard). 

AVillow ('reck. Honey I^ke Basin, Calif. 
Radii more numerous (10 to l.*5); peritoneum silver, with black sp<^)ts 

on upjMir part L. neogirus (Cojhj). 

Eagle Lakes, Maine. 
Radii most nmnerous ( 15 to 20), but only about 10 complete ; circuli 
about 20 on each side; peritoneum silver, with many spots, mostly 
reddish-brown, some black, none large, the general effect not dark, 

though the s]>ots an» numeroiis L. margariia (Cope). 

Cemetery Creek, Watertown, N. Y. 

In a general way, the al>ove arrangement is sup|K)sed to correspond 
more or less with the lines of evolution of the s{iecies, the more primitive 
ones coming first. C)n the whole the subgenera recognized by Jordan 
and Evermann are supported by the scale characters, with the exception 
of L. orcutti, which is out of place in Pho.vinu8y or at any rate is quite 
unrelated to margariia an<l neog.rus. (The latter is supposed to l)e gen- 
uine Phoxinns. ) 
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Lavinia Ciiranl. 

TliiH );eiiU8 doea not belong to tlie Chondrostomina', hut is clohsi*ly related 
to the Amorican pjiecies of Lfuciscus. Tlie t<H»th are only in one row, but 
tliey an? distinctly hooke<l. It w»enis probable that the jtimjuh is derived 
from tlie American Lmcigcugf rather than the rt»verst». 

The Hoaleji of Lavinia exUicauda Baird & (Jirard (C-oyote Creek, Calif. ), 
are so like th«»f«e of Leucifcus hydrophhx from Idaho that we can not find 
any satisfactory difference. The bat*al circuli are more indistinct and 
confn«?<l in Jjeuritcus hydrophlox^ more distinct and f?e|>arate in Lavinia 
exHiraxiday but this is i)erhaps not constant. The scales of the Leuciscus 
seem on the whole to Ixj broader. The anal fin of the Lavinia seems dis- 
tinctly longer, but this is not constant. The peritoneum of the Lavinia is 
similar to that of Leuciscus hydrophloXj but the spots are much more 
crowdtHJ, giving a beautifully marbled effect, with large brown stellate 
spots and black dots. (This is wholly ditFeri'nt from the |K'ritoneum of 
Orthodon^ etc. ) 

The long intestinal canal of the Lavinia is a ginxl g<'neric character, 
but it has probably Ijeen acquired indejKMnlently of the other herbivorous 
groujis. 

Rutllus Hatines<|ue. 

R. olivacvus (Coi>e) stands entin*ly a]»art, by its very small scales, with 
the radii few (7 to 10). R. f/in/rt;»;<//<//K ( Co jh»), according to our material 
fn>m Pit River, Canby, Calif. (Stanford T'niv. Coll. ). is di.-tinct by the 
large broad scale, with the rather numerous (11 to ]'>) apical radii very 
parallel. The others have the scale hirge and broad, au<l an* ni«)n* alike 
in the form of the radii, which an* mon* convergi-nt, u'«»ing to a smaller 
nuclear an»a than in thahinninun. A*, himhtr (<iirard) has the least num- 
U*r rif railii (•"» to S), an<l compaied with Ji. nnyniim:*!:* Sny«lcr has the 
scale smaller, with the apical radii le^is spreading. A*, iti/minrtrirtui i Hainl 
and<iirard) has the basal area >iiiallcr than in A'. r<thiinhi<uiu« Snyder; 
the ba.sal an*a of cohunhianuft is much lar^rcr than that of hicolor. The 
radii an* alM»ul ^* to i;> in rolnmhlftuHM, and 7 to 1 1 in on tjom n^^itt. In R. 
nymmftrirunt mc found the radii very varial»lc. 11 t«» 'Jo, |»ut tlli^ includes 
wveral diHen-nt fi-he* from vari«»u.- |»art.- mI CiditMrnia and nn'g*>u, which 
an* at least sulH|H*citically H*paral»lc int«» iMur irnnip-;. <Thes<' s«';:n'gates 
from 7?. fi/minttricnM hav«' Ih^mi •ictin4*d and <Ii>cus'^*d by the s<Miinr author, 
as far as the material jMTinit*, but nion* information i-; n«vded befon* 
publicati(»n. It will es|H*ciaIly In- nec«'**ary to determine the <-haracters 
of the lisla's now n'lrarded as .•*yn«»nymoU'. with xipmnttricuit. ) 

Hybopsis .Virassiz and Nocomis (MTard. 

\or/,i)iiM (iirard is a distinct genus. The following tabl«» s<*parates the 
s|»e<*ie> ot Ili/hn/miA and Socomi^ -H-en l»y u> : 
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Nuclear an*a broad, apical radii almoflt parallel; inner apical circuli 

annulate Nocomis kentuckieruis (Hti^nesque). 

Stone R., Tenn. 
Nuclear area narrow, apical radii convorgt^nt 1. 

1. Scale very larpje, ni<^re than :>.4 mm. broad and lonj^; radii 14 to !<» 

(abont 11 complete) Ilybopsis 8tore nanus (Kiriland). 

Ked Lake River, Crookston, Minn. 
Scale smaller 2. 

2. Apical radii numerous, about 16 to 25 (in this resemblin|3: kentuck- 

ieusis), but only about 10 complete; most of the scales ridgeil like 
lateral line scales; circuli not in the least angled apically 

//. geliduB ( G i ran I ) . 
Platte R., Grand Is., Neb. 
Apical radii fewer than Ki '^. 

3. Scale relatively firm, closely and distinctly sculptured; basal area 

larger; radii 10 or 11, no short inner ones; distance Ix^tween radii 
not so great as in iratauga^ Init considerably greater than in gelidus 

H. alius (Jordan). 
Salamanca, Mexico. 
ScaU\s r(;latively thin, feebly sculptured, with the apical radii far 
apart 4. 

4. Sculpture more distinct; radii (> to 14, broad, so that they api^ear a.*< 

double lines under the microscoj^e 

jr. watauga Jordan &, Evennann. 
TiiijK^canoe R., Delong, Indiana. 
Very thin scale, with weakest sculpture; radii short and irregular 

H. amhlops (Rafinesque). 
Wolf R., Tenn. 
Hybopsis geh'dus dues not accord with the subgenus Erimystax; it may 
Ikj regarded as the type of a new subgenus Macrhyhopsis^ the name sug- 
geste<l by the elongated form. 

Semotilus Ralinesipie. 

iS. olmmaculalux (Mitchill) has the apical radii very numerous (20 to 
2o), whereas in S. corporalln (Mitchill) they are fewer (12 to 15). 

Ericymba buccata Co}>e. 

This curious little fish (ours from Wild Cat Creek, Indiana), has a 
broad scale, somewhat triangular in form, with about 10 apical radii. 
The scales, however, diH'er much in shape on different partes of the Ixxiy. 
A lateral line scale from caudal j)e<luncle is approximately round; while 
a subdorsal scale from about o nun. anterior to the dorsal fin is very 
broa<l, with 22 nearly parallel ra<lii going to a very broad nuclear area. 

The circuli an^ broa<lly depresse<l in the ai»ical middle, in the general 
manner of PlycJiocheilns, not in the least angulate. 

According to the scales, with due regard also to other characters, tlie 
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NOTES ON A CYPRINODONT (OKESTIAS AGASSIZIt) 

FROM CENTRAL PERU/ 

BY HAUTON WAKKKN KVKKMANN AND LKWIS KADCLIFFK. 



Tlir siMfiint'ns ami notrs which form the hasis for this impiT 
urn' sent the T. S. Hureau of Fislieries hy Dr. S. Austin Davin 
of the Cerro de Pas<»o Mining Conii>any, I-^ Fundicion, Peru. 
The fish were taken in March, 11K)9, and hy careful tn^atment 
the hrilliancy of their coloration has Ixvn well preserviHl. 

K<*g:irdinK their prescTvation , Dr. Davis writes: '* I have 
trie<l t*) pn»ixire them in such a way as to pres<Tve their natural 
form, without shrinkage, their flexibility and hrilliancy. At 
tlie moment of shipment I think I have succe<'de<l fairly well. 
The proci»88 was as follows: They wt»re plact^l, freshly caught 
and alive, in a solution of formalin 1-2(XX) and chloral hydrate 
l-lOOO and left for four to ^w days. The coagulated slime 
wai* then gc»ntly removed and the solution strengthened to 1-1000 
formalin. This solution was removed weekly or as it In'came 
discolored. No alcohol or any other preservative use<l other 
than stateil." 

Di^scrihing the waters from which the six'iMmens wereohtainiMl, 
Dr. Davis says: 

''Approximately at the inU^rsection of 11° S. lat. and TO® 10' 
W. long., touching the N. E. corner of the great Pamtui of 
Junin, with an elevation alx)ve the Pacific of 13,000 feet, there 
is a small plain. From the sides of the low range of hills which 
almost enclose it arise a few tiny rills. These join near the 
only break in the enclosure shortly to empty into a more con- 

* Publiabad hj permlMlon of the V. S. CommiHsioiior of Fbh an<l FbhericA. 

}. Biol. Soo. Wasu ..XXII. 190<J. ( Km) 
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siderable stream, the Huaracaea, itself finally uniting with the 
Montaro, which is the outlet of Lake Junin. The Montaro, 
through other streams, becomes part of the Ucayali, one of the 
larger tributaries of the Amazon. The initial rivulets first 
named, may thus be considered as the very headwaters of the 
Amazon from this district: and from these sources, which may 
be called La Fundici6n, come the fish in the parcel so marked. 

** About three miles to the northeast is the shallow lake 
'Angascancha,' elevation 14,200 feet, from which were taken 
the larger sort of fish as well as the smaller variety resembling 
those from La Fundici6n. The natural outlet of Lake Angas- 
cancha once discharged into the Huaracaea a short distance 
below the junction with the latter of the waters from La Fun- 
dici6n, but with the establishment a few years since of the 
smelting plant of the Cerro de Pasco Mining Co., the wat<T 
from Angascancha is now siphoned over a low ridge to a resiT- 
voir for the use of the smelter. Fishes from Angascancha may 
now be found in the supply ditch and in the reservoir. Although 
fish from La Fundici6n and the smaller variety from Lake 
Angascancha are evidently of the same species, none of the 
larger sort is to be found in La Fundicion; yet not long since 
there must have been easy communication between these waters. 
Kept in a glass aquarium, supplied with the weeds and running 
water in which they live naturally, the fishes from La Fundicion 
keep in good condition indefinitely, while the larger fishes from 
Lake Angascancha, placed in the same aquarium, soon die. 

** Of the larger sort of fishes from Lake Angascancha, a trial 
was made of their food qualities, but their bones are too hard. 
It may be stated tliat these might be softened by pickling, but 
even then the character of their food produces an inferior sort 
of flesh resembling that of mudsuckers." 

The eollection contains 65 specimens, 2 to 7.8 cms. long, from 
La Fundicion, Peru, at an elevation of 13,500 feet in the extreme 
headwaters of the tributaries to the outlet of Lake Junin, in 
approximately 11° S. lat., 76° 10' W. long. The streams are 
narrow but deep and ditch-like, with clean bottom, plenty of 
water plants, and clear, rather rapid current. By dissection, 
spawn was found in these fish in November, but none in Feb- 
ruary. The stomachs contained gnats in all stages, flies and 
water insects. 
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Tht.'Se little fish were plentiful and could be caught by hand. 
They are rather lively swimmers and get their foo^l anywhere 
but from the bottom. 

From lAke Angascancha we have 101 specimens, 2.9 to 10.1 
cms. long. 

Lake Angascancha is a shallow lake about 3 miles northeast 
of La Fundici6n and at 14,200 feet elevation. The bottom is of 
soft mud throughout and with plenty of water plants. The 
fish were very plentiful and easily caught by hand in the weeds. 
Tht-y feeil on insects and vegetation. Their breeding st-jujou 
appears to be in mid-winter. 



Vailenciennes. 

TliL* !«pecie?» wa* first «iej*rriUii hy VaJencWnnt^ in Cuvier Ot Vak'ii- 
ciennft*. Hb*t. Nat. PoLsh., XVIII, ITS (27.>). I.s4*i. O. Uchndii i'asteU 
naiit in Experl. .\nim. Amer. Sfi«i, ol. pi. 27. ti>j. 1. 1.<.V>; 0. o»/v«ii (in 
|iart) <tfinther, Cat., VI, Xft); O, ortnnii (%»[*? an« I n, fn.nttnAnn Cojhn in 
Jouni. Phila. Ac. Sci., '2*1 series, VIII. ls*>. \s7'y, a.** statiii l»y iianuan. 
are |)n»hahly Mynonymoit* names for thi^* sjiei'les. l*nif. (iarmaii in his 
FL«heH and KeptileH of I^ke Titicacu in Bull. Mus. Toinp. Z<h»1., HI. 1-lt;, 
pp. 27:M», 1h7M^ (1H7»>), a^M;* ?»«»me a«Mitional nou-s ami in "The C'ypri- 
notlontt**' in Mem. Mn.**. Conjp. Ziwl.. XIX. No. I. ls«C>. «K»s4'riU^ tho 
f>|ieeief* more imletail. Pfllejrrin in Not**^ on t\u- Ki'^hfsof l.iik(^ Titioara 
and Poopo, in So<\ YaxA. Framv. XXIX. '.*Mi, l»iiM. attempts to suUlivi»U» 
the Hfiecries into four varieties Ui.<4«nl on thi'ir coloration and n-instati^s <>. 
tschudii indicating that tlie latttr ha.«< inon' dorsal and anal rays, niort* 
m-alcM in lateral line and a dilfereiuv in tli*' size of the etnr*. The s|Hvi- 
iiK'iiH of O. Urhudii n|>on which he ha.'^'s tliis di>tinction an' larpT than 
tlie K|iecinR*nM «)f 0. atja^Mi:ii with which he i'onipari's them. In his 
** lifv PoiA«»ns dt»i< I<4ics d«'s Hants IMateanx de I'AnieriipH' du Snd." pi. 
XIV, fijp*. A-D, l'.l'^7, he tijmn*^ the four varidif* of o. (iifni*:tl:ii. Starks 
in a paper en tit le< I **(.>n a colhi'tion tif Fislu's maile hy P.O. Simons in 
Ecuailorand Peni." in Phk*. U. S. Nat. Mus.. XXX. 7>*K VMn\, call* atten- 
tion to the variahility of .>H>alin^ on the area in front of )Kvtoral an«l the 
fa<*t that in his siK'ciinen the head was lonpT than statist hy <iarinan. 

For pnr|M)H*s of comparintn we ^rive i-oniparative niea>nn*in<'nls of a 
Hfriert of 10 siMviinens from laike .VnptH-anclia, ') from La Fnndicion, - 
fn>m I^ke Titicaca ( collci'ted !>y I>r. K. K. Coker) and one si^-ci men from 
Bolivia ( L'. S. .Vat. Mus. No. .'>;;, ohi). 
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Lake A ngascancha Specimens, 
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The scales in the largest si)ecinieiis are large, convex, liornyand smooth 
anU^riorly, Uvoining Hnialler, flattened and finely striate posteriorly; tho«H» 
alK)ve ix»ctoral an«l on sides and top of head are polished ; those on sidt^s 
of caudal j)e<luncle more or le^ss deciduous in some specimens; breast and 
l:)elly naked ; top of snout and an anm around eye, more or less scaleless. 
Scales in transverse series 14 or 15; 20 on median line of back l^etween 
najH? and ori<:in of dorsal; those on cheek arranged in 8 or 4 rows. In 
young individuals, the scales are all very thin, finely striate an<i n(»t 
l>olished. 

Head an<l shoulders broa<l, heavy aiul arched in adults, much more 
compri^ssed in the young; mouth small, nearly vertical ; cleft of mouth 
extending to lower level of orbit. This character is subject to consider- 
able variation; in adult^s it may reach a considerable distance Wdow level 
of orbit. Jaws with two stories of small, simple, conical, hooked teeth; 
tho.*^e in the inner row fewer and smaller; in young examples often none 
or only one or two of the inner series visible. 

Origin of dorsal in advanw of anal, slightly nearer caudal than ba«* of 
occiput, situated at distance equal to its base from caudal; caudal trun- 
cate or slightly rounded ; ventrals abscMit. 

Color in spirits: 20 si>ecimens 5.5 to 10.1 cms. long, from Lake Angas- 
cancha and 10 sjK'cimens, 5.0 to 7.0 cms. long, from I^ Fundicion, are 
dusky olive on back and side>!; ventral surface white or yellowish-white, 
the duskiness of the sides encroaching on this area in the older examples; 
in some six^cimens some of the scales on sid(^s, es}iecial]y on tlie head 
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and caudal ptHluncIe have li);lit (viittf?r!>< with diiixky i^la:^. Hf*nu^ of the 
I^ Fiindicion H]KrcimenH have a hmafl indistinct dark )»and on *<id(^<, 
niar|nne<l U^Idw with yellow; dorsal and anal <ln.«ky. witliont Mack an*a.*< 
or tilotrh«*.<<; ha««(* of dorsal usually jet hlar'k ; caudal and {Mi'toral dusky 
Ut liifhtish, axil and Imls^* white or da-ky white, manfincil with <lusky. 
All of our sjiecimenH ovfr *».U cnis. lont; hav»? this coloratii^n, and an* 
Pellegrin't* var. iuomata. 

Two .specinieiii*, 4.1 to 4.3 cms. lr»njr, from I^ke An<;aK'ancha res<*fnhle 
closely the preceding; hut fliffer in havint,? a hlack line from o|i«.'rcle to base 
of caudal, m(»st distinct on caudal [je<luncl«*; \nf\y li«>low lin«' y«*llowish 
white with occasional very sliirht tran-sof du*ky ; dorsal and caudal with a 
few im*jfular hlack areas on rays war l»as«», ^ivirijr tli** Tin a iMin<'tiilat(>d 
a]»[iearance. Tin*?** ajm*e quite cl«iiS4'ly with the des^Tiption and Htrun* of 
IVllejrrin's var. typica. 

ThirtiHMi s|je<*imens, 2.S to o.o cms, \*t\vz, frum I^ik** Aii;:as4*ancha dilfcr 
fnmi tlujse jiLst descrilie<l in havin;: the horizontal lin** darker and a row 
of aUiut a «lozen irrejrular hlai-k sjKits alonir ••a<'h -idc of the hack ; rw-ca- 
sionally two of tlM*s^* in«»et fon n in;: a saddle acpr— the hack ; U'low thi»s«» 
and alternating with them in s<»m«'>|i»*ciiijen- then* i- a -*«i«»!nl row; the 
dark hli»t4'h(*s on ilorsal and 4*andal an* in<ire prouoiiiii-fj and extend 
nean*r t«» the fnn» mar;rin. The-** ajjn*** unite ij.iM'ly witii rell«*i:rin'»* 
di'^t^-rijition and ti;run» of var. ttnurhali. 

S'ven sp«'<'imen'', ;J.4 to ti.o riii-. loii;r. from I^ik** An'.ra"^aiicha and H 
s|»e<*imens. 2.0 tor>.*» i'mr«. lon^, ln»m I^ Fniiiii«ioii lia\e the ;^roi]ii<l ro]«»r 
much li^rhter with '» or 4 row of irn-:/iilar •in-ky "F Mack l»lot»'lie> on 
si4h»s, th<»s(* n*placin^ the liori/'»ittal lirie oiten mure '*r Ie<s coaleM-«*nt 
«»s|i«fially jHwti'riorly ; in •^tmi' «{i«'i-iriM-ii> tl»e d'»r-al and eaudal an* only 
lijfhtly dotU'd with d«i-ky, in otiier- flie.p'it- an* aim t-t jet Mark; jH-ctoral 
and anal as a nile an* much li:/lir«r colore I in the-*- •>)i<iimtMi<^. The 
fishes taken at L:ike Arr/a-M atieli.t ar** m nli .lirker than tlio-M- fpum 
I^ Fundicion. rell«*'.:riir- •le-erijiti-u aiil fijun- •»!" var. ',,,;.,',[ ap|iear> 
to a^n*«* Very well uitli the-*-. 

Ti'U s|M*cinieri*, -.4 to .',. j i-m-. I-iml'. fr..ii. Lake Anj.i-caiicha and 4- 
s|ii*ciniens, 2.0 to »i.o rin-. lou;:. ir.»m La I''iMi'li*i«'«;i an' interm**«iiate 

ln'tw^-^'u the !ir-t and !«»Mrtli l-t- JM-t -i ril^-.L /. ».. I>ei\\e<*n IN'Me^'rin*-* 

var. inornatn and var. rrf/'iH. ^-'Mit- •tf tlie-^- *ii'\\ \ery oli-M-iin* tra*-**** 
<»f s|H»tson hai'k.anil have a f»-\v -lii-kN -|»'»t- on «i"r-;»l arid eandal: ••ihers 
•litfer from var. mnrnttta ^inly iri lia\in»' a i*«\\ -i»"t* either on dorsal or 
caudal or on Uith. Then* an- -• m.iny var_\in^ ^laje-. amom: tlien- that 
we an» unahji' to ^'parate them. 

Two -jK'rimen-, '•'*.' aiid 4.1 em-, i'-n-.:. i"p»m Lake Anja-M-aiicha an*! *J 
s|i«.»<'im<*n'*. ea«-h \.'-'t em-. Ion;/, from La rimdii-i«'»n an- internie<liate ln*- 
twei'ii the •<«'ri»nd and third lot- dt^^TJiu'd. "Ihtwini: p«Kit»'ri«»rly very 
olis<'un' tra*"**- of two or thn*** dti-k\ hlotche-. The?«e an* intenn^tliate 
ln*twf**n var. ttjjnrn aiid var. i'»iiit'hnli of l*«-lleL'rin. 

Forty-^ven -|i«Tim«Mj-. Ll.Mo.'i.'.»rm-. Ion:;, fn»m I-ake Ani;;iscancha and 
2s|i«*<'imen-. Loaiid L'icm-. lonu', from I^i Ftmdicion an* intenn«*«liati' U'- 
tw*****'!! 'ttir third and fourth hit-, /. /•., U'lw«i*n I'ellejrin'?- var. ntnrrhtili 
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aiul var. crcguii. In some of these the black spotfl on sides have lx*conie 
coalesced to such an extent that they form three parallel black bands with 
two alternating light bands Iwtween them; the central black band typical 
of Pellogrin's var. typica is wider and more pronounced in color in these 
specimens. Others have dusky or black spots below black lateral strijx\ 

We have exaraine<l also two examples of this species collected in Lake 
Titicaca near Puno, July 28, 1908, by Dr. Robert E. Coker. They are not 
so slender as our specimens and it is probable, as is indicated in the table 
of comparative measurements, that the head and depth are more nearly 
equal in living examples of this size. They have the general coloration 
of our spt'cimens over 0.0 cms. long but the dorsal and caudal are punc- 
tulatt* with darker. In the smaller one there is a dusky line bordered 
on either side with white, passing through the center of the dorsal fin. 

After careful study of these specimens, in all of which the colors have 
been well preserved, we feel confident that specimens of Orestias agassizii 
from this n^gion will not admit of such a separation as that offered by 
Pellegrin. That different conditions markedly affect their brilliancy of 
coloration is evidenced l)y the sjxicimens in our collection. The young 
(under (J.Ocms. ) from shallow Lake Angascancha with still water and mod 
bottom are much darker than those of the same size taken from the clear, 
narrow, deep and rapid streams around La Fundicion. The latter do not 
show such marked differences and tend to conform much more closely to 
the adult in color and giMieral appearance. 
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A NEW WARBLER FROM THE BAHAMA LSLAXDS. 

BY W. K. CLYI»E TODD. 



From DocemU-r, U08, to May. l<Mj9, Mr. Willis W. Worth- 
ington of Shelter Island Heipht*, New York, was engaKt-^l in 
collecting natural hi^^torj' pjj^-injens in i!j«- liithama Lr^landg, 
his material ccniiinK to mi' at lh«- (*arnfjri«* Murium. H«- wan 
especially sueceSfi?ful in s^-t-urinjc f^[j<-<*inn ii> of Uj«- ran-r arnl 
moH' interesting liahanian l»inl?=, amon^ th«-rn a n-inarkaM** 
new species of warMer whi^-li. in a'ivaii<-«- of a fornjal n-jy^rt on 
the collection a.* a whol**, I projKiS*- u> <*all: 

Deodroica fUvescens ^I». ut*\. 

YKLLoW Itl:KA-TK]» U APJJI.KII 

7%//»^, No. ll».s^^7. ('i»ll«-i-ti<iri *A W . W. Wort hi nylon. a<liilt inal*'; 
S|>enc»»r's I'i>iiif, .\f»ari», iJaliama I-Ian-l-. May 7. VMfJ\ W . W . Wortli- 
iii^oii. 

Sftrrijir Chnrnrtt n^. - Similar to ffrnflrolra fl'^ninirn |.irin;'ii*>. I»nt bill 
loiijrer and y^liirlttly 'i**<'Mrvrii. an^l ♦•ntin* IoW4-r [lart- <«'xr«|.t un«l«*r tail- 

Ikftrription. — A«lnlt malt*: aU.vi- [*]ain -lat»'-L'ray ' •Iii1I»t than in /;. 
doihinira ): win;:- ami tail <lii*ky Mark with -lat'^-irra} •••I'^rin;/-. tin* niiiMK* 
aixl jfH'atiT i-ovfrt- ti|»|'*-<! with uhit«*. i«»niiin;r tuo <'ono|»iriiori*' haixln 
acniw winjr; tw'» onti-r n<iri««'- uith inii«T v\«'h- 4-xt«*n-iv«-ly vihit**, and 
a iiiore or !<•«•- «li*tin«t w hit*' *|H.t on thipl n-itrix al-o; annrnlar and |M»*t- 
<»r))ital n'jrit'n'', rictal -tn-ak. an*! Ion*- hla<k ; fon*lH'a«l and ridi-s of rrowii 
HtfiniHiiiieH ( al>iay<> in tnll phnna;:*''.') Mark ; -iilHirhital s|Mit and ><ii|M'r- 
ciliary !*trii»«* \^hiti*. the latt»T li«<-iin»inu' |»al«' }«"llow antt-riorly; a Hniail 
|»atch on >idt'^ of n«^-k, )«'hind the aurimlar-, whit*'; Ik-Iow pah* yellow , 
brijfht«*st on thi' throat and hn*a.-t, fadiiti: t«' n«-arly whit*' on th«» lower 
ahdoinen antl inid^r tail-**«»\i*rt-. th** -id**- ^tn•ak*•d !>n»adly witli hla<'k, 
conflnent with th** Ma<k anrirnlar i»at<'!i: !in«l*'r tail-*'ov»'rtH oliH'un'ly 
ptn*aknl with dii-k> ; uinh'r winir-*'o\i'rt- whit**; Ix-ntl of win;: tiny*'*! 
with yt'llow ; hill )>l:u-k; f*-«*t dn-ky (in -kin), .\ilnlt f*'inal** Hiniilar. a 
little duller, tlif ha«.-k ^liKhtly wai-li***! witti olivactHius. Iniinatim* female 
(first nuptial pluinau'«') ^'iInilar, hut Mtill duller in ^n'neral colorati*m. 
y,—Viu>r. itioi. ^.N . Wahh.. XXII. iwy. < 171 » 
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MEASUREMENTS (ill milllmeterfl). 



No. 



Sex. 



Locality. 



19785»r7 ad. 
IDSSy^'d* ad. 
2Ci047t'cr ad. 
llH»72<»i9 ini. 
1982o» 9 ad. 



Sand Bank, Abaco . . 
Speiifer^H Point, Abaco 

** Abaco'* 

Sand Bank, Abaco . . 
Sand Bank, Abaco . . 











If 


Date. 




Wing. 


Tail. 




April 26, 


1909 


m 


54 


17 


May 7, 


\\m 


«:i 


52 


10 


June IS, 


1891 


a5 


53 


17 


April 24, 


IWJ 


59 


52 


17 


April 29, 


1909 


i^A 


53 


10.5 



•Collootlon W. W. WorthinKtoii. 
tColk't'llon Field .Museum. 

Remarks. — Fonr spcHMniens of this fine new ppeoies were secure*! by 
Mr. Wortliington, while I have recently tiiscovered a fifth in the collec- 
tion of the Field Museum of Natural Hi.story, wiiose serie.^ of D^ndroica 
dominica has been placed at my disposal through the courtesy of Mr. 
Charles B. Cory. So far as known it is confined to the jniie barrens of 
Abaco, but may be expecte<i to o<;cur on (Treat Bahama Lsland also. It 
is evidently most closely related to Dmdroica dominica^ from which it 
may readily l)e <listiiiji^uished by the decidedly longer bill and the exten- 
sion of the yellow over the entire under part^. This yellow color is much 
paler, le*s orange, than in adult sj)eci!nens of D. dominica. The bill is 
an exaggeration of that of this latter sjH»cit»s, being longer and apprt»ciably 
more deourved, approaching in some degree that of Cyanerpeg among the 
Coerebidie. The remarkable characU*r of thi** memlxir, so very different 
from that of the tyi>eof Dendroica (/>. corouata)y wouhi indicate that the 
present bird is one of the most al)errant members of that genus, an<i wouI<l 
favor the n^cogijitioii of Xeodnidroica^ proix)sed by Mr. Charles J. May- 
nard (Warblers of New England, part 4, 1901, 69) for D. dominica.. 
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NEWiiKNEFJA ANI> HKiHKK (;i:Mri'<i»F TN.STALKED 

BY AISTIN HoIiAKT ILAUK. 



Till.- n-^-t-nt ii:r-n-:i.-#* «»f our kuowl*^!;:*- in r»-»ainl to tin* intcT- 
n-latioiis of ih».- vari«»u> p-U'-ra .'ir.-l -j*^ i*- •;[ roujatulirls has 
iiKlir-iitt-tl tliat t}i»-p- an- a nuiiilN-r *•( w.-!I-*i«-tiii«-«I jrroujis which 
it woiihJ U' a<lvantaK*-«^u* Xn r»*<.ii;nii/* ii* ii'iiu'-u'Iatiin- in onler 
that tliHr r»-lati«»ii?»}jifri may Im- t}j».- lunp- r»-;x'iily urj*l«'rst<Hxl. 

In my \v<irk iiip»ii th*- [»}jyl<»;:»i]i'ti'- *i;riiiti'aii'«- of th*- .'^yzygy 
I hnmght out th«; rt-ason wliy th«- r-yzy;:i«> an- alway?? associated 
with thf oUiqnf \\'\p: «»f uju.-^'ular artir!ilati'»n whili- with the 
Mrfiiffht typ«* <»nly >yiiart!jri«> ( ** liifanial arli<ulations *') arc 
found. Two injju^rlaiit <x««-ptions to this rul»- an- fovmd in the 
Comastcrida- in th«* p ii«Ta (^*omuAf* r and Comnfulti ; in the former 
all the non-mus<ular articulations, fxcrpt tin* si*<ond, occurring 
in th«- division s<ri«s, and tli»- first arti<ulati<»n <»f tin- fn*e arm, 
are*U|)i)oHMl t*» In- .-yzyjri«s, wliil«- in tin- Iatt»r tht- priinil»nic))s 
and i^^-^-undihrarhr.. as w«ll a- th«- !ir-t two hra<hials, an* always* 
d<'rf<.TilH*d as <yzy;rially nhit«d. Now a<<ordinK to thr phyloj^eny 
of tin* syzyjo' as I understand it iIj*- oirurnncrof syzy^rs proxi- 
mal to the third l>ra< liial nf tli»' fr«-«' arm is (|uit( anomalous and 
can not \h- loj^ically txplainrd. Tli«sr two p-nrra, therefore, 
have caused m<* cunsidiTal>le un»a.*iniss, and it was with some 
imiKiticncc that 1 awaited ni:it«rial nvai]ai»lr for <li8se<'tion in 
onler to contirm or to disprovi* the anomalt>us structure of the 
animals. I }iav»- now at hand a larjrr series of Cttmniula iHrti- 
nat*i and ('niini^tt r iinriitfnhn :t' from the Philippine Islands. In 
Comafulfi fttrfiniifn \ \uu\ that the supixtsi^l syzyj^es U*twe*'n tin* 
prinjihrachs and first two brachials are in reality synarthries, 
though the union is very close and certainly appears syzygial in 

J7— ritoc. HiuL. S<iC. Wa>h.. Vol. XXII. V.*rj. (ITU) 
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an external view. Dr. P. H. Carpenter's Solaria group" of 
*^ Actinometra,^^ therefore, is seen to be identical with his 
** Echinojjtera group/' provided that the other species agree with 
C. pectinata in structure, which they probably do. In Comader 
I likewise found no syzygies proximal to the free arm; but here 
the synarthries, extremely close as in Comutida, have secondarily 
taken on a more or less irregular concentric or radiating, or a 
combination of l>oth, surface sculpture, which is never so perfect 
as to conceal entirely the fundamental dorso-ventral synarthrial 
ridge. This type of articulation, curiously like a syzygy, though 
directly derived from the totally different synarthy, I propose 
to call a pseado'Syzyg}!. The ComuPteridie are now shown to 
contain no excei)ti()n8 to the rule that syzygies are associated 
only \vith oblique muscular articulations, synarthries only with 
draight muscular articulations, though we still have, as our now 
single exception, the strange family Zygometrida^. 

The large group Comatulida may be divided into three sub- 
orders as follows: 

Comatulida Innatantes. 

Pclajdc coinatuliils in which the basalH are not metainor])hofled Imt form 
an int*»jjral part of the body wall; the infraha.sals are not uniti^d with the 
WMitral plate, hut usually fonn part of the Ixxly wall ; occasionally, through 
individual variation, they an^ al)sent; then* is no evidence of attachment 
at any stage, so that their central apical plate may possibly represent the 
dorso-central instead of the ctMitro-dorsal of other comatulida. The platen 
of the calyx, which is very large and more or less globular, are very tJiin. 

Includcil families. — Marsupitkbv ; Uintacrinidsv, 

Comatulida Oligophreata. 

Bottom inhabiting comatulids, stalked when young; })aHals metamor- 
phose<l into a nist'tte ; infra])asals unknown; cavity in the centro-dor»al 
containing the chaml)eri^d organ an<l overlying stmctures very small; a 
well-developtMl neurilennna is pn^'ut, at least in some forms; the disk is 
mort» or less studded or even (completely covered with large calcareous 
concretions or plates; the pinnule^s, at least the lower, are wholly or in 
part prismatic, and are comj>osed of short segments; tlie poet-radial 
8erii« usually divide two or moR» times. 

Included familii^s. — ComaHteridiv; Zygometridx ; Ilimeromeiridv ; 
Colobomctridir ; Thalmtitoun'tridiv; Tropiometridu' . 

Comatulida Macrophreata. 

Bottom iidiabiting comatulids, stalked when young; basals usually 
metamorphose<l into a rosi'tte; infrabasids have Ikx'U detected in two 
specie*, where tliey fuse with the cxmtro-dowwl ; cavity in the centro- 
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dorsal containing the chambcre<l or^an and (»verlyinR: stnicturt^ lurgo; 
there w no nearilemma; the disk is nakt'd, or stiiddt^d with niinnto plati>H 
which may fnw into laopiT plaWs in ttie intorradial an^k^H; piiinide^ all 
cylindrical or more or lens flatteniMl, and sUmwRt, an<i witli very lonj? r>K*\*' 
mentH; the poflt-radial wrien <lo not divi<k% or divide hnt once. 

Inrlu(le<l familien. — AntedonitUv ; AtflccriniiUr ; Pentametrocrinifhr. 

Tlie family ComaHteridie falls naturally into the thriH^ following; Huh- 
familieH : 

CapUlasteriiue sub-fani. nov. 

The distal cimifl wijfiiMMits l)ear <lorsal j>nHx»ssi\M; in j^nera containing 
fi|)ecief« with more than ten anns the ann division is extraneous or eom- 
|iound, never int4*riM)late4]. 

Inelude<l genera. — Nfmaster ; CajtilUuter ; Xnn'oinah'lln ; (^omntrihi : 
CnmatUia ; Leptofifiimtttrr ; (*onnf$io. 

Comactiniinie suh-fam. nov. 

Tlie cimis Heg:mentj' an» entin*]y sin«M»th dorsally; the segments of the 
genital pinnules are extremely short an<l nion* or Ivt*!* pnnhKH'd distally; 
mon> than ten anns an* ran*; whrn pn*s<'nt the division wrii's an* inter- 
jiolattNl, and of two itssick^s. 

Inelnde<l genera. — Comntuia : ('numrtiniti ; t'nuilnia. 

Comasterinfe siil>-faiii. nov. 

Tlie distal cirrus S4»ginents I H'ar dorsal pr«K-c'ss<*s; two or inon* division 
HerieH art? present, always intiTpnlat^Ml; a tVw at K'ast of thr division s«»ries 
always i»onsist of four os-ic U»s. 

Inclnde<l genera. — ('oinmttt'r ; (%iitinnthnM. 

Tlie family HinuTonirtridn', as pn-vionsly nnd«'r^to«M|, may U* a<ivan- 
tagiHHisly suh-<Hvi<le4i as follows: 

PofitiometridK fam. nov. 

Dligophn'ate (*oniatn]ids in uliirh tin* oral |iinind('s an' greatly elon- 
gated, slender, and tiagi'llat**. without lonih- dir-tally ; the month is 
approximatt'ly e<*ntral, tin- anal tnU* >l«'fid«'r and very lonir; tlu' articu- 
lar faces of tin* radials an* entin-ly and uidriy H-paratrd and as d«i*p as 
bntail, well rounded; the ei'iitral ranal l»iM'et- ilii* tran.-viT*<* ridge d<»rso- 
ventrally; the transv<*rH* ridg»* lM*ar«i on each -ide of the central canal a 
triangular ligament pit whieh may U* eall»'«i a t'nhral lifjnmrnt fon^a; 
tlM»n» an* no nui.'^'nlar fo?«.se on tlie radial fae«'?*. 

Included gi*nu**. — Pontinuutm. 

Himerometriiue <n)rfam. nov. 

The s«'<'ond divi««ion htIcs {n»<tially pn'-^-nt ) i*' always of four osr*iek»s, 
at k'jist in part; the hra<'hials an* very, often exer?.>.iv«'ly, short. 

Included ):^'Urrn. —Amphitii* tra ; Jlimt mint Ira ; f'nutftfiltBuutrn; 
Helerotiittra. 
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Stephanometriiue Hub-fam. nov. 

Tlu» brachials are of moderate lenj^th, wedge-shaped; at least one of 
the proximal pinimlort is very stitf, sharp-pointtnl, and Hpine-like, with 
comparatively few negment^; the division series and first two brachials 
have lat<»ral projections, and are well separated; secon<l division serit»s 
are always prest»nt, and, like all the other division stories, of two com|>o- 
nents. 

Includeil genera. — Oxymetra ; Stephanometra. 

Mariametiiiue sub- f am. nov. 

The brachials and division series are as in the Stephanometrina*, but 
the division sc^ries are in clos<» lat4>ral apposition, without lateral pn>cc^ssi^s; 
the elongate proximal pinnules are enlarged, but are flagt^llate, at lea.<t 
distally, and have comparatively numerous s<»gment*». 

Included genera. — Mariametra ; Dichromeira. 

The family Antedonidte falls naturally into six sub-families, tus follows: 

Antedonins sub-fam. nov. 

The few cirri are short, with few segments, irregularly disposed on a 
low-hemispherical centro-dorsal ; an opp<ising spine is pn»siMit (m the 
IKMUiltiniate cirrus segment. 

Inclu(le<l genera. — Aiitedon; MastigomHra; Compsometra; Iridometra, 

Perometrinas sub-fam. nov. 

One or nK)re of the lower pinnules is absent; the cirri, which iiave 
numerous st*gment«, shorter distally than proximally, are numerous, and 
an» evenly distributed, clost^ly crowded, on a hemispherical or more or 
less conical centro-dorsal. 

Included genera. — Perometra; Enjthromeira; Hypalometra. 

Zenometrinas sub-fam. nov. 

Tiie cirri, which are long with muneroas segment*', are arranged in defi- 
nite' columns, usually well separated, at least laterally, on a more or less 
elongate conical centro-dorsal to which they are weakly attached ; .some 
of the lower j>innul('s may Iw absent. 

Included genera. — Zt'aometra; Psalhyrometra; Leptometra; AtUhmeira; 
Bahini)metra. 

Heliometrins sub-fam. nov. 

The munerous cirri, which 'axv slender to mcKlerately stout, have numer- 
ous segments which are much shorter distally than proximally, and are 
evenly distributed over and closely crowded on a large hemispherical or 
rounded conical centro-dorsal; all the pinnules are present. 

Included genera. — Promachocrinus ; lleliometra; Trichometra; Haihro- 
metra; Isometra. 

Thysanometrins sub-fam. nov. 

The first pimmle is composed of numerous squarish or round segmentfii 
but in one genus is much nMluce<l in length; the following pinnules are 
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\oufgf at leant as lon^r Bf» t}te first, witti ehmfOLtetl Hi-j!:raenb>; the cirri are 
loiiK, criuiprej«ie<i, (ieci<lu<Hi$i, tlie distal seioiieiitf hligiitly or not at all 
Mli(»rter than the proximal; no dorsal :<|»ines; opp'jHingi'pirie al^nent, ran*ly 
fwhiy develo|MHi. 

Included jj^Miera. — Eumftra; Thy*anofnetra; Coccoriytra. 

BafhymetriiMe Hul>-fain. tuf\. 

Tlie 8econ<l pinnnle Ijears a genital f^land anil, with tlie followinK> Ih aM 
long ai* or even uiach longer than ttie firvt ; the cirri are hIhiK with f«{W 
Hegmenti*. 

Inclii<]e<l genera. — Bathymelra; Tliaumalometra. 

The following new genera are well worthy of n'«*'»giiition : 

Family (V)MASTERI0-«. 

SiB-FAMiLY <AHILLA«TKKIN-K. 

Neocomatella g*'n. nov. 

ComaUlla (part) liKW. A. H. ('i.akk, Smithn. Mi^i-ll. Coll. ((^mrtrrly 

Ij»j*ue), vol. 52, p. 2l>7. 

Tliij* i.s the Atlantic representative <»f tin* I*a<-ifir gi'nnn (^nmatflla fn»ni 
which it differs in it.** fewer anns and ninrh longer hraehialH which an* 
triangular and alnnit a.*< long a*' hroa^l instead of short we4lge-Mhu|M*d or 
dis<H»i«lal. SutcumnUUa holds a]>proxiniately the saiiH* n'lationr>hip to 
ComateUa as Snnmttfr does to CapHhnttfr. 

(Senotyite. — Antednn alula I'ourtaR^, ls7s. 

famii.v tkopiomktkidj:. 

Pterometra gen. nov. 

PiUamelra (part) li«>H. A. H. Ci.mck, Sniith-. Mi-««'ll. Coll. ((^nirferly 

Issue), vol. 52, part 2, p. 224. 

This genas apfK'ar' to n-fin'-M'iit the .\ustralian ;f«MMH lUilomrtrn in the 
Kast Indites; it ditHT'^ niarketlly from that geinis in the n'irular distrihu- 
tion r»f the <'irri, thes4> U*ing arranired in ten di'linite eohnnnx, and in tin* 
ninch nion* slender pinnnl<*s whieh have longer si>;:nieMt'«. 

dfitohjiH'. — Ptiiotitttra trirhojunhi A. II. Clark, I'.MW. 

Famii.v ANTKDoMDJ:. 

SI h-FAMiiv ZKNOMKTKIN.K 

Balanometra gen. nov. 

J^ToiNftm (part) M»o7. .\. II. Ci akk, Sniitlis. .Mis4i»ll. Coll. ((Quarterly 

Is^ue). vol. 50, p. I».'»7. 

The cirri are arrang<*d in ten ^*ell-s<'parated and detlnite cohnnnH on a 
coni<*al «*ntro-dor^al ; the lirst two pinnul(*H an* al>sent. 

(rniott/pf. — Aiitnlon inilauoidiH 1*. 11. CariM'iiter, ISSS. 
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BY E. L. MOHHI-. 



In I(X>king up the narur of a •Uiall i*-llyfi«lj from \\'€/i)t\H Holl 
to (l«*termiii«' th^* «lat«- of authority. t}j«: writer '-am<r Ufj'ifi th<f 
followin^r syiiononiy: * 
*' GoiiioiifiHiis A. A^a.-r'iz. lv»2. ('outrih. Nat. Hi»-t. I', S., IV, 

J), ^>y^ From ->««o. ai.'^l^'i. ari«l rnnA. tJjpaJ, ' kii'*'! t'li- 

tac-k>.' 
Croiif/nf /lift Hawki-l. 1*^7**. Sy -t<in 'i«-r M*-i'i--[j. 
(Jonloiif iiiHM Murlrji'-h. IV.*'*, J^urij. Morpfj.. XI, 2. 

(roniom iiiHji Mufff*irftli yiiiyt-r, V^j] . i/r'^ikl\Ii li»-t .S'i. J{ul,, 1,1. 
(ionwiirmn A. Aga^-iz. MSS. 

Goniotifina }fiirt^irhi', P«rkiij^, J'»hii- Hoj>kiij- I'fi. ^'ir., May, 
1W2.^' 

Thin iiiipli**:? that tht -|i»-«i»- in i|ii<-tioii \va- j>ijhli-h<-'l hy 
A. G. Mayrr in VM)\. in 'li-tin'tion from th*- ^iulf of (tittruSn 
8p<fies nanit-'I hy A. Ajfiif^iz in 1>^02. 

Having lH,*<.'n unahli- to tin*! \\m *\n't'\\\f hinornial inany iiMh-x 
oonsulttnl at th** tiin*-, th»* nf'-niKMs in th<- aU;v«Mpi(»t«-*l nynon- 
omy wen' can-fully conf^i^h-n-*!, with thr following ohnTvationM: 

Murlwich, I'^Oo {\t^, rif. pp. rj:{-il»o), (juoti'l Hufliriintly 
from AjrJissiz's diaj^nosi"* of (ionlftunnuM nrtrnf* A. A^aJ^Hi/ to 
<*8tahlish his (Murha<ir>') application of A^ar-^i/'H hinary nami:. 
This (iuotati<in in* suppl«'?n<-nt<M| an<l rorn-itcrj hy a full ilcwrip- 
tion of his own ohs<;rvations on th«' mc<lusa<*, their hahitn, h\7a\ 
|>art8, colors, sexes and n*pro<luctivr cells. 

Mayer, 1*.H)1 {Ifpf. rit. p. o), in a juiimt on ** Variation of a 
Newly-arist'n SfR^cirs of Mc<lusii " (/Vi//AW//f/V/ ;/^■/l^l^lt), refers 

• INrklii*. l'.i«. in: Pnw. I'hilii. .Kt-m*}. Nat. SH. 84 (I'JfJL V*t-l*Mi. t. .ti-.n,/. I-ej. 
i Mayer. VMt. in : Bull. Mtii*. Comp. ZamA. Han*. Coll.. J7, ^a. 

\>-VKitr. Biou yoc. Wahh.. Vol, XXII. 1W9. (179) 
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to variations of other Hydromcdusae. In this comparison, speak- 
ing of Hargitt's work, he noted ** In Gonioncnus C«wr] (G. 
Murbachii) of Woods Holl, Massachusetts,'' etc., and in a 
footnote says : * * This species has been commonly called Gonione- 
mus vertens, hut it is quite different from G. vertens, A. Agassiz, 
of the Gulf of Georgia. I propose for it the name of G. Mur- 
bachii, in honor of its discoverer. Dr. Louis Murbach.'' 

H. F. Perkins, in June, 1902,* described " Budding in the 
Larvae of Gonionema Murbachii,^ ^ Perkins, again, in 1903 {loc. 
cit.), discusses "The Development of Gonionema Murbachii." 
In this paper he notes *'the first printed account of the Woods 
Hole species of Gonionema,'' giving proper reference to Mur- 
bach's paper of 1895. He then states that ** It was not until 
1901 that the specific name Murbachii was bestowed upon it by 
Dr. A. G. Mayer." The remainder of his paper takes up the 
physiological and morphological characters in the development 
of the individuals. 

Or again: 

Murbach, 1895 (loc, cit,), evidently fixes the morphological 
characters, which he discusses, under the binary name of Go- 
nionemus vertens. 

Mayer, 1901 (lor. cit.), evidently intended to distinguish the 
Woods Holl species from the Pacific Coast species nanied long 
before by Agassiz, by the expression **(G. Murbachii)." How- 
ever, there is no description of tlie si)ecies in connection with 
this binomial. His footnote, as quoted al)ove, refers to a dif- 
ference in this species from G. vertens, and he properly indicates 
the man in whoso honor this species is named. He does not, 
however, give any reference to a previously published descrip- 
tion; and it is not clear by the details of this record, nor of 
Murbach 's own imjx^r, that Dr. Murbach was the first iride 
infra) to collect the siMK^ies at Woods Holl. As generally under- 
stood, according to extant codes of nomenclature, this pul)lica- 
tion of **(G. Murbachii)" is a nomen nudum. 

• Porklns'H Synononiy iis (luottMl alnive ciU's tin* Johns Hopkins University circular 
as for May, VM2. TIm» following ostul)Iisl)t>s the corrort <lato of publication : 

"The Johns Hopkinh I^bw. 

" Haltimork. Jan. •», 1909. 
" We liavt* your ro<|u«*rtl of Jan. 2i>t)i. and \h^k to advise you that there was no May 
IWW no. of thf rniv»»rsliy Circular; tho Apl. OJ wa.-* No. l.">7 and the June No. 15S. 

" The J0HN8 II0PKIN8 I'BRw. 
Baltimore. Maryland." 
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MUS MURBACIUI. 

BY K. L. MOKKIS. 



In looking up the nann* of a small j«-llyfi.sh from Woods Holl 
to dftiTmini' the <lat«* of authority, tin- writrr came Uf)on the 
following synononiy: * 
*' GoHtom'mvs A. Aj^issiz, ixtj'i, Cnntrih. Nat. Hist. V. S., IV, 

|). I^5(). Fmm fwrio, an;;!***!, ami n^^. thnad, ' kiu'e<l trn- 

tacles.' 
Ooinjn* ma Hae<-kel, isTt*. System dcr .M««liisrii. 
Gonion* luitA Murhaeh, 1S1K">, .hairn. Morph., XI, 2. 
(ifni ionf m iiM Mn/hnrh a yinvi-r, 1*.M)1 , lJpM»klyn Inst. Sri. Hul., 1, 1. 
(ionfo)if'nnt A. A*ra>si/, MSS. 
Gonfonriua }fnrfnirjili I*rrkin>, Johns Hopkins I'li. Cir., May, 

1W2.'' 

Thin implies that tin- s|MMirs in (pir-tion wa> pnMishrd hy 
A. G. Mayer in IIMM, in distinction from the (lulf of (Jeor^ia 
Hpecies named hy A. Ajrassiz in isrrj. 

Having l»een unal»le to tin«l the s|M<ific hinomial in any index 
oonsult^Hl at tin- time, the references in the alH)ve(pioted synon- 
omy were carefully considen**!, with the folh»winj; ol)servation8: 

Murhach, ISO.") (hH\ rit. pp. 11K*>-|!».")), (iu(>te«l suflicieiitly 
from A^assi/.'s diaj^nosis of (ioninnnmi3< nrfrnM A. A^^issiz to 
e8tahlish his ( Murl»acirs) application of AKassiz's hinary name. 
This (piotation he supplernentj^l and corrected hy a full des<Tip- 
tion of his <»wn ohsiTvations on the medusiie, their hahitn, size, 
parts, colors, sr.xes and reproductiv*' <'ells. 

Mayer, 1*.M)1 (htr. rit. p. o), in a jkiimt on ** Variation of a 
Newly-arisen S|M'<'ies of Metlusji " ( /V«//rW//f /// ^nutnUi^)^ refers 

• IVrkiti*. !•.■«. in : lYrir. Philii An»«I. N*t. Sri. 84 n««r»». 7."-H?.«i. t. .f/-.»i,/. 1-a. 
T Ma>*T. 1<J». in: Hull. Mu«. Com p. Z<mi1. lUrv. Coll.. 37, 'hi. 

>— I'h*-'. Bioi.. ii*K\ Wakh.. Vi>l. XXII. IWJ. (17V) 
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*' G, depressum, Yokohama, Japan. Goto, S., 1903; Mark 
Anniversary Volume, p. 12, pis. II., III.[*]'' 

Mayer's reference to Murbach after the type locality for 
G. murbachii is misleading as implying Murbach 's naming the 
species, if one notes the value of the other citations in this list; 
and is Mayer's first use of the binomial with reference to previ- 
ously published description (Perkins's), in lieu of a description 
by himself. 

To give the true facts, the reference should be corrected 
under Gonionemns, as treated by H. B. Bigelow t in his |>aper 
on Medusae, page 105, February 1909, as follows: 

Gonionemus A. Agassiz, 1862. 

Since the [original] description of the [type] species of this 
genus, Gonioncmus vertens, by A. Agassiz (1862, not ** 1865 '*)i 
six additional sjx'cies have been described: G. murbachii Perkins 
(1902, 1903, not ** Mayer 1904"), G. suvaensis Agassiz and 
Mayer (1899), G. dcpressam Goto (1903), G. agaasizii Murbach 
and Shearer (1902, not '* 1903 "), G. pelag'icua Bigelow (1904), 
and G. hmnelli Browne (1905). [Bigelow, page 107, cites the 
last two as synonyms under G. suvaensis, ^ 

The bibliography given by Bigelow contains 159 titles; but 
does not include two or three of those given in the discussion 
above, referring to priority publication of the species in ques- 
tion. 

The above facts have led to the correction of the authority 
for the binary name Gonionevius murbachii^ and the corrected 
synonomy is here presented. 

GoNiONEMUS MURBACHII Pcrkins. 
Gonionemus vertens Murbach, 1895; et Aiwt. Am. prec, nee 

Agassiz, 18G2. 
[Gonionemus vivrbarhu Mayer, nomen nudum, 1901, Bklyn^ Inst. 

Sci. Bull. I, 1.5.] 
Gonlonema murbachii Perkins, 1902, Johns Hopkins Un. Cir. 

No. 158, June, 1902; 1903, Proc. Phila. Acad, Nat. Sci. 

Xr (1902). 750-790, figs. 21; t. Sl-SiJ, 1-27. 

Gon'umemus murbachii Mayer, 1904, Bklyn. Inst. Mem. Nat. 

Sci. I, 1. 19; nee ** Murbach." 
Cextrai. MrsKir.M (»k the Brooklyn Instititte 
OK Arts and Science«. 

*Gf)to {loc. cit. p. 'JO) credits G. murbachii to Mayer, by bibliographic reference only. 
f Bigelow in: Mcni. Mus. < onip. Zool. Harv. C\>11. 37, 16. p. 105. Feb. 1909. 
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A PROPOSED DIVISION OF THE PHYLUM ECHINO 

DERM AT A. 

BY AUSTIN HOBART CLARK. 



Many attempts have been made to elucidate the interrelations 
l>etwet*n the various eehinoderm classes, but none of the pro- 
posed arrangements have been al)le to stand the test of critical 
investigation. I have recently shown that addition to the 
ambulacral ix>st-ra<lial series of ossicles in the crinoids takes 
place by the inter])olation of ossicles between the first two (tlu» 
first two brachials of the free arm) and the radials ('* interix)- 
late<l division wries'O; each division series of two ossicles 
repres<*nts/(r///r ambulacral i)lates as found in the urchins ; two 
fus4*, forming an axillary, and one <lisapiM'ars, its proximal and 
distal articular faces U'ing thereby proj(»cte<l uikhi each other, fus- 
ing, and producing the non-muscular articulations by which the 
eomi)onents of division series of two ossicles (or of the two i>airs 
in cases where the division series are of four ossicles) are united. 
The methixl of ambulacral increase is, therefore, similar in the 
crinoi<ls an<l echinoids. In addition, the erinoids ad<l s<'ginents 
nionoserially at the extreme tip of their long and slender arms. 
it has Imh'II supi>osed that this increase was eom|Kirable to that 
of opliiuroids an«l asteroids, but in reality it is merely a distant 
analog}', for in the asteroids and opliiuroids the plates are added 
bwrially at the <'nd of the :irm, but just proximal to a iwTma- 
tient terminal plate. Tbe ossielrs up to and inclu<ling the str- 
ond braebial of the undivide<l erinoid arm are strictly homolo- 
gous to th«' entire aml>ulacral seri<'S in an urchin; th<' remainder 
of th<* free arm represents the auricles af the urehin. A critical 
comparison of the anatomy of urchins and crinoids shows them 
to be closely relat*'^!, and very different in almost every way 

ji»— I'k«h:. hun.. Site. Wa«*h.. Voi^ XXII, IWW. (iw) 
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from the ophiuroids and asteroids, which are also similarly 
closely related. The holothurians belong with the former group. 
Detailed anatomical evidence of this will shortly be published 
in the American Naturalist. 

The following is proposed as the arrangement best showing 
the interrelations of the classes in the phylum Echinodermata 
in the light of the most recent knowledge; 

PHYLUM ECHINODERMATA. 

I. Sub-phylum Echinodermata Heteroradiata. 

1. Class Pebnatozoa. 

a. Sub-class Crinoide^i. 

b. Sub-class Cystoidea. 
r. Sub-class Blastoidea. 

2. Class Echinoklea, 

3. Class Holothuroidea iBohadschoidca), 

H. Sub-phylum Echinodermata Astroradiata. 

1. Class Ophiuroidea, 

2. Class Asteroid ea. 
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DESCRIPTIONS OF THREE NEW SPECIES OF 

CYPRINOID FISHES. 

BY BARTON WARREN EVERMANN AND 
THECJDORE D. A. COCKERELL. 



In the courst* of some work on the scales of the C'yprini<la\ 
a few species were found which seem to Ik» new. Thre<? of 
th<»Si» are here descrih<»fl; others need to Ik* further elucidated, 
l)oth as to the constancy of their characters nott^l, and as to 
tlieir possible reference to names now placed in synonymy. 

The tyi)es of the sp^^cies liere descrilx^d have Ix^tMi dei)ositeil 
in the Uniti^d States National Museum. 

Richardsonlus thermophilus sp. nov. 

7V/»f, No. «)4152, T'. S. Nat. Muh., a M{)ei*iinen (W mm. lonjr. 

Typf L(H'aUty. — "Wanii Sprinp*, Harney Co., ()n'jf<m. ColkH.'tor, I'n»f. 
JohnO. Snyder, for the V. S. Bureau of Fisherie.**. 

Hoa<l 4 in len^h; <Iepth 4; eye .'»..*> in liea<l; ^inout 4; maxillary 2.75; 
(l<»rsal Irt: anal 11; H*ales 12-.*)<>-7. 

Fonii «»ss«*ntially as in R. haitrattis] snout very o!»tUH»; scale** with very 
Htronjr c'innili. 

Color (in alcohol). — S-areely silv<*ry; hack ami up|K'rhalf of side finely 
pnnctulat«* and dark grayish, under parts straw color; |H'ritoneum not 
Hilvery, but with larp' and clos<» diffuse brownish s|H)ts.« 

This fish hiv* U»«'n <liscu**se<l hy Pn»f. J. (). Snyder in Bull. Bureau of 
Fisheries*, XXVII (11H)7), p. S.'). The following; iiesi-riptioii of iU* tH)IorH 
H jfiven hy him : 

** Dorsal surfatv of Uwly d^M^p >rn»<»n ; a narr«»w, diffuMe, hraivy Ptripe 
extendin^r from eye alon^ lateral line, falling Ixdow it fMiHtoriorly, form- 
iuK a ventral iMirder to th«* ^nvnish dorsal an*a; an indistinct dark 
);nvnish stri|M' extends fnmi eye alon^; the side just In'Iow the hrnwy 
hauil; hn*a.»'t and alNlom«*n silvery; sides just l»elow frntMiish hand hriKht 

*Tlii'« in prolmlily licit m <lin>ot offec-t of tho hniil envirimm4>iiL<i: for XuKIhm cttlumbi- 
anuf, from the !«aiii<> Warm Sprinirt. has the p«>rit«>neuni thickly \tv!9et with atellate 
bniwii it|K)tii. aiitl !fprinklc<l with black dot^. 
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red; Hnoiit anterior to eye gruciiisti; clicekfi below eyeantl opercli; brassy; 
flnR golikn. Imiucil lately after death the grecniiili doraal area tuniH to a 
Mtetil blue." 

From the purticiilarK given by Prof. Snyder, it is probable that the fisii 
of Silver (!reek, Oregon, is the same. I'rof. Snyder counted the anal fin 
rays of 124 example.'^ of Jt. balUahii, with this result: 
Number of rays ft 10 11 12 13 14 15 16 

Warm Springa ai)eciiiiena. — 720 41 — — — 

2 K ;!0 18 1 — — — 



Figure I. 

Scale of Rirliardeoniii$ ihermopkiluii 

Evennann & Cockerell, showing circnli. 

The geiieric name Hifhanliotiiiit is inted in place of Leucitcut, becaiiw 
a study of vuriou." NjK^cies of true Leucitcut at the British Mu»3i)in laxt 
Rummer xhiius that mini' uf tin' American Hiiecles really belongs tn that 
ijenus, tEie character of the scale*' Ix-ing (essentially different. It is equally 
imiMissihIe to use Phnxhrai for any of the American species, as the tnie 
I'horinnn ( Lendtciii' phoxiiins) has a scale with basal and apical raclii, 
an<l (-xi^'pt for the gn'ater numlivr of clrculi, almost the same as that of 
Chrotumits. The American !<[)ecies of " Phoxinua" are as far from this 
type as is ]>nssih1e among the fishes called Leuciteut. Tlie specimen of L. 
phoxiniuhtnim Ij'yn Anmig, Merioneth, 2,000 ft. {H.E.Forrett; British 
Mnscnm Collection). 

NotropU kendalll sp. nov. 
Type, Xo. fUloO, V. S. Nat. Muh,, a specimen 5C mm. long. 
Type TMealili/.—CTO!^-'. Lake Thoronglifare, Maine. Collector, Dr. W. G. 
Kendall, July 'J, lOOK, for the U. M. Burean of Fisheries. 

C'onipuTvd with Nvtriipi» mustota Meek, to which this species is cloeely 
related, our fish is a <lee])er fish ; the lateral stripe is mucli more heavily 
pigmented (probably uot a siiceific character) and the snout is somewhat 
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loiifiper and more pointed. The very thin scales liave fewer radii. Meek 
descrilied N, mu$koka aa more slender than cayxiga^ which in certainly 
not true of the Maine ^\\. It must l)e 8up]x>Hed that S. kendaUi and 
cayuga are independent offnhootH from the northern mimkoka ntxK'k. 

The cliaract(*r8 of X. kendalli are contracted with those of other HiK'cies 
of Chriope in the tables in tlie paper on Nolropis. 

Notrofris unlveraitatifl ri>. no v. 

Type, No. <>4151, U. S. Nat. Mus., a niKJcinien* (W nun. lon^. 

Type Locality. — Boulder Creek, BouMer, Colorado. CV)llei!t^)r, Prof. 
Theo. D. A. Cockerell, KM)7. 

Cl<^* to N. zonatuBf but with smaller wak*s an<l difTenMit coloration. 
There are 4o scaler in the lateral line and iM'twtvn the origin of the 
dornal and the lateral line, as af?ain»<t 42 and i\ in A'. zonatuH. A pale 
orange dorHal Imnd on a bright 8traw-yellr>w (i^round, the H<*ak*s niinut«*ly 
black-dottcNl, but not ap|)earin}^ dunky niar^ineil; nidt^ strongly silvery; 
lateral line complete; a grayish lateral striiH.>; dorsal an<l caudal fins 
yellowish; (hir-'al and chin black -siKvkhMl. 

• iH^SiTllKxl an y. tioUittta var. in I'liiwrslty of <'uloru<lo stii«ll«'!*. .Vpril, ll«is, p. 170. 
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ORSERVATIOXS OX THK FISHKS OF THE (iKXl'S 

XOTROPIS. 

BY THK()IM>KE D. A. COCKKKKLL ANIi OTIS CALLAWAY. 



From <»ur study of the walc-cliaractrrs of tlir HtiiiiJN'r Atuvn- 
can niinnows, combined with thos^* aln*ady known, it apficarH 
that Xfftropii* must have rv<»lve<l on tin* North American conti- 
nent, from some memlH*r of the Pimepharnue. The trannition 
is from Pimeiihnla* to CI tola, and thence tri tlie suh^enus Ln/iliin 
of \ft(rtpjm, esjx^cially .V. rormittiM. This indicaU^s an oriKin for 
tliis Si»ries indep<*ndent of tlie true I^'uciwina*. wliicli must have 
come from tlie Old \V(»rld. AccordinK to this view jXfftrojrt'n 
typifies a distinct suhfamily Notropina-, to inehide XotropiM and 
Cliffln, with /////*o/«/>r and jn-rliaps Phemirohii/M forming an alN'r- 
rant l>ranch. (XfpfffniiM kniturki/ hhIm has a very distinct inulti- 
ra<liate soah*, and must he «-xrhi<I«d from I/f/hojmiM. ) 

Clifffa Mmlthll Kv«rmann iV Cox (th«- only s|MeiiH(»f this^^enuH 
we i>oss4'Ss) lias the ix-ritonemn nd-hrnwn (not s|)otted), on a 
silver suhstratum, just as in OrlfKnlon and At'i'tuhi Hum. Thf fish 
is rather deep-lnKlied, with rather InrKe senh-H, approacliiuK 
Ln/iliiM. The KiH-lamrllje an- very stron><ly fimliriat«-. The 
scah'S an- inroad, witli numerous (al>out HOapieal radii, Iichmii 
ajrrei'inj: witli th** Pimeplialina' and with Lnxilm*. 

Tlie transition to LuxIIum is thus sufliiif-ntly rvi<lent. A'. 
rnrntitii:< n*pns4-nts the stem-form of Sotrojiii*^ and yet is ahun- 
dant and wid«-spnad, showing that it was no failure of thistyiie 
that h^l to the production of so many olTsh<M>ts. The numeroUH 
sjx'cirs of XotropiA serin to Im* a product of the exulxTance of 
tlnir raet-, an<l it may Ih» surmiwMl thats4»meof the minor forms 
an- (juite H'Ot^nt. even jM-rhajiH |)ost-Klacial . In some caw^s tlie 
small size and slender iKxly may douhtless Ik.* reKarde<l eh an 

■•hoc. Bioi>. Scic. Wam.. Vou XXII. ItfW. (IW) 
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adaptation to smaller streams, enabling the fishes to populate 
waters unsuitable to the stem-form. 

The accompanying table shows the numl^er of apical radii on 
the scales of the species of Noiropis examined by us. It must be 
noted that the scales are all taken from the same part of the fish, 
namely, the immediate vicinity of the lateral line, at the level of 
the beginning of the dorsal fin. There is no doubt whatever that 
by examining a larger number of scales, especially from large 
series of the fish, the recorded ranges of variation would in al- 
most every case be sensibly increased. At the same time, we 
are satisfied that with this caution the table may be regarded as 
of significance in relation to the evolution of the species. It 
will be observed that two subgenera, as currently interpreted, 
are in the table separated into divergent parts. In the case of 
Chjprindla we do not believe that a second group is indicated, 
but in Hydrophloz it appears to l>e necessary to separate N. coc- 
cogenis as the type of a new subgenus. 

NoTRons Rafinesque. 
Niim])er of apical radii (counting those only partly developed). 



(Luxilus) N. comutus 21-27 

(Luxilua) N. albeolus 19-23 

(Coccogenia) N. coccogenh 10-20 

( Chriope ) .V. hrterodon 14-20 

( Chriope ) N. muskoka 1 8-24 

{Alburnops) N. blennius 15-18 

{Hudsonius) N. piptolepis 14-18 

{Cyprinella) N. galaciurus 10 

{Hudsonius) N. hudsonius 11-14 



(Chriope) 
( Chriope ) 
( Moniana ) 
(Notropis) 
(Alburnops) 

(Alburnops) 



N. atrocaudalis 12-13 
N. anogenus 12-13 
N. lutrensis 1)-13 
X. scopifer 11-12 
y. spectruncu- 

ius 10-12 

.V. sci/lla 9-12 



(Notropis) N. arge 10-11 

(Chriope) N. bifrenatus 9-11 

(Chriope) N, cayuga 9-10 

(Notropis) N. swaini 9-10 

(Hudsonius) N. gilberti 9-10 

(Notropis) N.jejunus S-10 

(Hudsonius) N. illecebrosus 8-10 

(Notropis) N. atlierinoideB 7-10 

(Moniana) N.formosus (>-9 

(Cyprinella) N. iiiveus 8 

(Cyprinella) N. maculatus 7-8 

(Notropis) N. stilbius 5-8 

(Notropis) N, leuciodus (>-9 

(Notropis) N. telescopua 5-7 

(Hydrophlox) N, zonatua (> 

(Hydrophlox) N. chalybseuB 5 



Chriope 

Alburnops 

Hudsonius 

Coccogenia 

Moniana 



7-24 

1>-12, 14-17 
9-18 
10-20 
()-l 



Cyprinella 8, 16 

Luxilus 19-27 

Hydrophlox 5-6 

Notropis 5-11 



Coccogenia, siibgen. nov. 
Typo, Notropis coccogenis (Cope). 
Mouth large, very oblique, . . . lower jaw projecting beyond upper, 



( ( 
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. . . teeth 2, 4-4, 2'* (Jonlan & Everraann). Fish with nilvery piden 
and no dark band; 8cales extremely broad, and with very many (about 
20) wavy apical radii, ending basally in a very broad nuclear area. (An 
arrangement resembling that in Nocomis kentuckiensis and Myloleucus 
thalassinus. ) Specimen studied from Tellico River, Tellico Plains, Ten- 
nessee (18d3), Dr. Evermann coll. for U. S. Bureau of Fisheries. As a 
recognition mark, the large black patch on the dorsal tin is worth noting. 
y. cayuga atrocaudalis Evermann appears to be worthy of specific rank 
as NatropiM airocaudah'9. Dr. Evermann writes assenting to this proj)0- 
mtion. 

("hriohe Jordan. 

From a superficial examination of the fish, the following table vaxs con- 
structed: 

Snout elongate, its length nearly or quite diameter of eya . .1. 
Snout shorter, obviously h?8s than diameter of eye 2. 

1. Slender, silvery fish with smaller eye X. cayuga. 

Indiana (I^ke MHxinkuck(>e). 

Deei)er, less silvery fish with larger eye X. kendalli. 

Maine. 

2. (^audal s})ot verj* distinct, not m<Tge<l in band . . . X. maculatus. 

I^ike Monroe, Fla. 

Caudal s|M)t indistinct, or nuTged in band W. 

^. lateral band intense black ; irin black X. bifrfuatun. 

St'bago Laki', >faine. 
lateral band gn*yish ; iris pallid 4. 

4. Scales bn>adly rounded at ajH^x ; eye very lar^'** .... *V. heterodon. 

Lost i^kc, Ind. 
Scales more pointt^l .">. 

5. Profile of nos4» nuuKled .V. mushika. 

Ontario. 

Pn)fiU* «»f n<»s«' straigbt«T (». 

(». Pigment of band ri'ddisb .... A', anog^itun. 

Iihi«* I^ikc, Ind. 

Pigment of !>and bla«*k \. atrocaudnflx. 

Palestine, Texas. 

This may U* supplemented by a table ai nieasun-nients: 

.Ma\iiiiiiiiMlf|itli iH'i'th nf «-aii«lal 
I iiiiii.) |Mi|uiii')i> ( nun. > 

X. hndnlli ..... 11 

.V. //I »iMitf>ita( Ontario) lo*.j 

-V. htfrrodon .... |0 

.V. tinotji'nuf .... In 

-V. cmjiiga s 

.V. hif'rfuatitH .... S 



4S 


4 k. 




•»3 


.1 4 


:t»., 


•>3 


- 1 
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The scales of this subgenus are thin, and often very feebly 8culpture<l. 
N. muskoka from Orillo, Ontario, has quite strongly sculptured scaliv, 
with the niaximuni nninl)er of radii for this group, sometimes as many as 
24, counting the rudinient4iry one^. It should therefore be regarded ai* 
the nearest to the stem-form of Chnope.* 

The following table is based on the scales : 
Scales broader than long. 
Scale much broader than long. 

Sculpture distinct, radii 18 to 24 X. munkoka Meek. 

Sculpture weak. 

lladii 11 to l.'i N. kendalli Evennann & Cockerell. 

Radii 9 or 10 . . A"", cnyuga Meek. 

Scale somewhat broader than long. 
Sculpture distinct; size medium; radii 14 to 20 . N. heterodon Cojie. 

Indiana. 
Sculpture distinct; size small; radii 9 to 11 . . N. bifrenatus Cope. 
(N. fieterodon has thin scales, the radii irregular and wavy. ) 
Scales subcircular. 
Scale large; sculptun* distinct; radii 12 or 13 . N.alrocandaUsKyenu. 

Pale^Jtine, Texas. 
Scale small; sculpture weak. 

liadii 12 or 13 A", anogenus Forbes. 

Radii 7 or 8 A^. macw/a/w« (Hay ). 

N. bifrenatus agrees with heterodon in having the scales broadly roundeil 
apically. 

A provisional scheme of evolution may be suggested — 

^twocavdali$ •««^«» (Southern) *rf«r«i«m (Wartcni) 

(Soothwcttern) y ^^^^^^ (Wartern) *««*»«« (EwUiro) \ |0«iMlia (Eaaterq) 

9a 








(Northern) 

Figure 1. 

X. jordani Kigenm. Jk Eigenm. has not been seen. 

Chriope appt^ars to have developc<l from a Luxiloid type independently 
of the other subgenera; or at least, the other subgenera are not in its an- 
cestry. 

Ai.bi;rnoi*s Girard. 

We know little aln^ut this group, having only three species. So far as 
the scales go, the obvious suggestion would Ixj that N. blenniua arose from 
the muskoka type. It is a small fish with large, thin, exceedingly broad 
scales, greatly resembling those of muskoka. It has more radii than the 
other two si)ecies examined. N. spectrunculus has the scales much smaller, 
with more distinct sculpturi*. N. scylla is in some ways intermediate. 

• AiH'orcliiiK to the teeth. S. heterodon. with teoth sometimes 2, 4-4, 2, as In Lujcilut, 
should rather be the stem-form. 
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The following table neparatefl our thn*e Hiiccie^ : 
I^rge fish with broa4l dorsal as well an lateral dark bandK; scales 8til)cir- 
cular, rather small, sculpture distinct Init not strong, radii 9 to 

12 y. scyUa (Cope). 

Boulder County, Colorado. 
Small fish with reddish hack, and no distinct dorsal band; scales broader 
than lonji^. 
With a distinct caudal six)t; scales small, radii 10 to 12 

A', spectrunculus (Cojk.*). 
Swannanoa U., Black Mt., N. C. 
Xo <listinct caudal spot ; scales larjije, very broad, radii 15 to 18 

X. blentnus (Giranl). 
(iuadalu]H* H., Texas. 
Hi'DHoNius (iirard. 

The scales of the four species we ix>ssc»ss can lie separated thus: 
Scales very broad. 

iSia* me<lium -V. piptolepis (Coih.»). 

Boulder County, C^olorado. 

Size very small N. gilberti 3 ordAn & Meek. 

Scale mo<lerately broad. 

I-arj»er, broa<ler A'. /iMr/^jori/M* ( I )e Witt Clinton ). 

Chautauiiua l^ke, N. Y. 

Smaller, rounder X. illfcebrosua (Girard). 

Spring? Brook, Neosho, Mo. 

The junior author haa tabulated them as follows: 
Sculpture of scales distinct. 

Ka<lii 11 to 14; scale largi* X. hudtoniut. 

Sculpture weak. 

Scale of medium size. 

Nuclear art*a broad ; radii 14 to IS X. piptolepis. 

Nuclear area roun<l ; radii S to lo X. ilUcehrosui. 

Scale very small ; radii 9 or 10 . . X. tjilberti. 

The fisht»s tbems<*lves may U* tabulated thus: 
Hea<l short; larj;i*s|HM'ies (< in*at I^kes southeastward) . . X. hmlnvuiim. 
Head comparatively larj^*; small, slendiT s|H'cies. 

Eye very lar>n» (I^>wer .Arkansas U. I>;isin) X. illtcehroaus. 

Kye m<Mlerate X. tjilherti and .V. piptolfpin. 

We do not M-em to tiiid a stem -form hen»; the arran«;ement would 
seem to U* — 

IfUberti 




Fijfure 2. 
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On account of tlie teetii, Hudsonius can not be derived from Chriope 
or A Iburnopa. It appears to l^a separate branch from the Lnxiline stem. 

MoxiAXA Girard. 

Scale extriMuely broad, quite large; radii 6 to 18 

N. lutrensis (Baird & Girard). 
Boulder County, Colorado. 
Scale not nearly so broad ; radii to 9, very far apart 

N. formosus (Girard). 
Colonia Juarez, Mexico. 
N. formosus is a small, deep-bodied fish, the pigment so arranged as to 
produce a conspicuous cross-hatching. There is a dark, narrow dorsal 
band. Except for size, it reminds one rather of N, cornutus. 

This group seems to \ye a separate branch from the Luxilines, but con- 
siderably modified. 

CvPRiNELLA Girard. 

Of this large group we have only two, N, niveus (Cope) from Raleigh, 
N. C, and .V. galacturus (Cope) from North Fork of Holston River, 
Saltville, Va. They are much alike; warm reddish dorsally, the sides 
silvery. N. galacturus has the eye mucli larger than that of niveus. They 
look just like X. dtheotusy except that they are not so deep-bodie<l. (The 
eye of niveus is very much smaller than that of albeolus ; diameter 3)^ 
mm. in niveus ^ 5 in albeolus.) 

The scales are moderately broad ; they may be separated thus : 
Radii numerous (about 16), but feeble and evanescent, close together; 
some specimens have rudimentary basal radii . ... iV. galacturus. 
Radii few (about 8), more or less wavy, very far apart; sculpture dis- 
tinct . . N. niveus. 

Cyprinella may be derived from the Luxilines through such forms as 
.V. albeolus. This applies to the species examined; we do not know 
whether or not the others would conform. 

Luxii.us Rafinesque. 

Scales large, with very distinct sculpture ; radii numerous. Fislies deep- 
l)odied, y. cornutus (Mitchill) large and with much dark color in dorsal 
region; .V. albeolus (Jordan) smaller, and all subdorsal area pale reddish. 
Both have the scales very broad. N. albeolus reminds one of N. atheri- 
noides and jejutins in Notropus s. str. , but it is deeper bodied, and dis- 
tinguished by the broad scales. 

Nuclear area very broad, }i from^base; radii 21 to 27; scale partly cov- 
ered with rather thick skin N, cornutus. 

Nuclear area circular, i from base; radii 19 to 23 N, albeolus. 

Raleigh, N. C. 
We have N. cornutus from Cross I^ke Thoroughfare, Maine, and 
Boulder County, Colorado, an enormous range ! 
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Hyi>ropiiix)x Jordan. 

From tlii« wo have ^♦^eparate*! X. corcogeuis an a Hu1>gemiH Coccogrnia, 
hut for convenience of comparison we throw it intotlie following? table: 
Small finh, a)>out 2 incliei? long, with broad, dark, very conspicuous lat- 
eral band; scales sulx'ircular or even longer than broad, sculpture 
distinct, radii *> to H, circuli irregular .... X. chalybifus (Cope). 

Buckhead Cnvk, Millen, (ta. 
larger fish (over '.i inches), with silvery si<les and no dark band. 
Scales extn»mely broad, with radii l(> to 20 . . . X. coccogenin (Cojk'). 

Tellico R., Tenn. 
Scales circular or nearly so, the ba«e flattt»ne<l, radii alxnit (>, circuli 

regtilar S. zonainn (Agassiz). 

White Kiver, Arkansas. 
X. nnirerttitntis Kvermann A Cockerell (\. zonatuB var., Univ. of Colo- 
rado Studies, V. wm, p. 170). 

.V. zonatitB and chahjhirus are very distinct, an<l may not Ire properly 
a.<«vM*iated in the same group. 

Xotropis s. str. 

Although we have a numl)er of species of this gn>up, the rangt* of varia- 
tion in the radii f)f the combine<l scries is remarkably small. Instead of 
being the stem-form of the genus, as its name might suggest, this appears 
to l)e the last of the end-forms. 

X. jfjunus, Uucio<iu8f stilbiuSt telescopuSy atherinoidrn and Btvaiui an* 
all small fishes (but our atherinoides must 1)6 young) with large eye and 
broad lateral silvery l>an<l, very much alike. X. arge l<N>ks diflferent; 
much largiT (ours 4*^ indues), with dark lateral ban<l. X. Bcopi/er is 
intermecliate in sizt», with sidt^ silvery; a deeiKT-lxxIiwi fish than argf^ 
with convex back (back of arge is almost straight). .V. argr has scales 
feebly sculptured, with few radii; Bcopifer has them stnmgly sculptured, 
the raiiii variable but often more numerous, y. arge has the distance 
from nostril to eye greatrr than bn'a<Uh of nostril; Brnpifer has it Ubb. 
The snout is shorter in Bcopifvr. 

The six sjiecies which an* so much alike, wparate wynm external exami- 
nation as follows: 
Northern, deeper-l)o<lii«ul s|H»cies, the s<Milptun' of the scales distinct. 

Eye larger, diameter 4 mm S. atheriuoideB Hafinesrjue. 

Me< Heine Hat, Cana<la. 

Eye smaller, diameter .*> nun S. jejunuB {Vi*T\yk^), 

\{kh\ Kiver of the North, M<M)n»head, Minn. 
Southern s|Hries, slendtT-lHMli(Mi; hind part of head aUive black or plum- 
l)eous. A conspicuous black s|M)t at ba*<e of cau<ial tin; .•<<*ulptun' 
of scales weak. 
Scales of lateral line with little dark sjxits . . . .V. Olt^Bcopun (Cope). 

Indian Cn*ek, Cnn)U*rlund Uap, Tenn. 
Scales of lateral line without such siM>ts .... A*, leuciodtig (Cojie). 

Tennessee*. 
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No sucli spot at base of caudal fin; sculpture of scales distinct. 
Snout shortest of the four soutliern species .... A", swaini Jordan. 

Comal Springs, New Braunfcls, Texas. 
Snout the most pointed of the four southern species; scales very sil- 
very A', slilbius Jordan. 

Clinch River, Tenn. 
The species separate on scale characters thus : 

Scale longer than broad 1. 

Scale about as broad as long; radii far apart and irregular . A^. slilbius. 
Scale broader than long 2. 

1. Sculpture very strong; radii all complete, far apart, 8 to 10 . X.jejunus. 
Sculpture not strong; radii not all complete, (5 to 9 . . . X, leuciodus. 

2. Sculpture strong. 

Scale very large, circuli irregular, nucleus }4 ^i^™ center, radii 10 

or 11 A', arge. 

Scale Iargi% radii 11 or 12, wide apart; lateral circuli remarkably 

wide apart X. scopifer Eignm. & £ignin. 

North Dakota. 
Scale medium, radii 7 to 10; circuli regular; nucleus ^4 from base 

X. alherinoidii. 
Sculpture distinct hut not strong, radii 9 or 10; nucleus \ from base; 

scale covered with skin A"^. swaini. 

Sculpture weak; radii 5 to 7, far apart; circuli regular; nucleus ^4 

from base A'', telescopus. 

We have considered whether this large genus might be subdivided. It 
would be jK)S8ible to separate Luxilus; but inasmuch as most of the other 
s ubgenera appear to ra<liate from this tyj>e, it would apparently be necessary 
to regard nearly all of them as indejK'ndent genera, if any. Perhaps at 
some later date, with more experience and lietter materials, a division of 
the genus may Ixi undertaken, but it does not seem practicable at present. 
For nearly all the siK^cimens used in this paper we are indebted to the 
U. S. Bureau of Fisheries?. 



Vol. XXII, pp. 197-204 December 8, 1909 

PROCEEDINGS 

OF TIIE 

BIOLOGICAL SOCIETY OF WASHINGTON 



SOME REMARKABLE NEW LEAF-HOPPERS OF THE 

FAMH.Y FULGORID.I*:. 

BY KLMP:R I). BALL. 



While c*c)lk»cting Homoptera U|)on tlie lairning sands of a 
Southern California (les<Tt a few years ago, the writer came 
upon a leaf-hopjxT of groteS(iue and unusual appt»arance, in 
that it stood almost upriglit U|x)n its long and apparently 
unwieldly legs. Short and stout with a hody almost as round 
88 a ix»a, on which rested the rudimentary hrachypterous elytra 
and alKJve wliich projected a long, ix>in ted, cephalic process, the 
insect would have attracted attention in any case. When, how- 
ever, this hizarre form was couple<l with an upright posture and 
a peculiar strut or swagger in locomotion, the n^si'mblance to a 
pot-bellied Bn)wnie of the children's i>age was complete. 

Further coll(M*ting in similar situations in the arid West re- 
vi»aled a number of related forms possessing the elongated legs 
and a more or less upright [xjsture. Th(»se fornis also agre<»d 
in another particular, the rostrum in every ease was remarkably 
long, in some of the more upright sjK'cics extending bryond the 
tip of the alMlomcn. This, on furtluT study, ap|K*ared to lx» an 
adaptati<m to tin* upright habit, as the ins4*ct instead of carrying 
its nostrum inclined forward as most leaf-hopjers do in f(»eding, 
fe<l with thr rostrum running down along the alxlomen, and 
extcMiding In-yond it into tin- plant tissu*'. The whole arrange- 
ment was apiwrcntly an a<laptation for tin* pur|K)se of raising 
the insi^ct's l)ody to escaix* tln' burning brat of the sands. 

Ten SfKrii-s in all wm* found in the Western States, only one 
of which, OnfrrluA rhj/fMirns Stal, has Ihtii drscrilK*d. The 
rt^maining nim* si>e<*i«'s, thr ty|M*s of all of which are in the 
author's collection, are drscriU'd ImIow. 

32— Froc. liloL. S<x;. Wa.-*H.'. xxh. luw. (11»7) 
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Ors^amara gen. nov. 

Kcseiiiblinj? Orgerius Stal but with tlie vertex produced into a long 
stylat^* proa\s>*, similar to that found in ScolopSt but stouter. 

Vertex and front pro<iuc*e<l into an elongate, nearly rectangular process, 
several times longer than itn basal width, straight or slightly upturned, 
the margins carinate, the lateral carinae of tbe front running obliquely 
from Ixdow the eye to the dorsal surface of the process l)efore the middle. 
Lateral siirfaces of the process lielow the carinae pustulate. Front with 
the tricarinate central tablet forming the lower surface of the process. 
Pronotum with the central raised tablet tricarinate, the lateral extensions 
sloping strongly downwanl and backward, pustulate. Elytra stout, cori- 
aceous, irregularly reticulate, covering scarcely half the abdomen. Wings 
rudimentary. I^gs all slender, hind tibia with about six or seven spines. 
Rostrum about equalling tbe tip of the abdomen. 

Type of the genus 0. acuta. 

Orgamara acuta sp. nov. 

I-iong, slender, dark, with a light spot on each elytron. Process slender, 
tapering. Whole insect resembling a dark Scolops larvae. Length, 9 
b^ mm. ; d*, 5 mm. 

Cephalic process as seen from above, long, narrow, slightly tapering to 
the truncate ai>ex, which is less than half the width between the eyes. 
Process as seen from the side, broad, slightly tapering, both margins straight 
to the truncate tip. Front long and slender, one-half its length before 
the eyes, the lateral carinae of the central tablet distinctly narrowing 
towards the clypeus. Clypeus slender, slightly convex, strongly carinate. 
Pronotum long and very slender, the lateral pieces curving around tlie 
m(»sonotum, forming an inverted V. Mesonotum very long. Elytra 
short, coriaceous, oblicpiely truncate, the inner angles rounded, covering 
less than half the abdomen. Venation irregularly reticidate. Abdomen 
convex, indistinctly tricarinate. 

Color. — Dark smoky brown, the front, clypeus and plurae tawny brown, 
piu*tule,s on lateral face of procex»<, pronotum, and a row on each abdom- 
inal segment outside the lateral carinae milky white. The nervures near 
the a])ex of each elytron are marke<l with white, forming an irregular 
white spot, and the lateral abdominal carinae are light. 

l)escril)ed from a pair from Ti Juana, Mexico, and a single male from 
San Diego, C/alifornia, collected by the author. 

Orgamara reducta sp. nov. 

Uesembling acuta but stouter, lighter colonnland with a shorter proce»». 
licngth, <^, 4 mm. 

Cephalic j)r()ces.s slightly broader than in acuta and considerably shorter, 
ta|)ering to the truncate tip; tip one-half the basal width. As seen from 
the side, the process is broa<l, distinctly tapering, the margins straight to 
tlie truncate tip. Front broader and shorter than in acuta. One-third 
its length extending Ixiyond the eyes. Pronotum sliorter and leas curved 
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than in acuta. Me^onotuin broader an<lHliorter. Elytra longer and with 
the outer niarpn more flaring, obliquely tnnicate. AlKloinen broader 
and shorter than in acuta. 

Color. — Pale, pepix?red with dirty brown, a faint, broad, median lipht 
8tri[)e from the basal third of vertex back onto elytra. A trannverge light 
band juHt before the apices of the elytra. The alxloininal carinae broadly 
light. 

De8cribed from a male from Cabazon, California, collected by the 
author. 

Ors^amara obesa sp. no v. 

He<«mbling rrducla but stouter, with a much stouter and slightly clevate<l 
cephalic prtx*.**. Ix^ngth, 9 , 6 mm. ; cTjOmm. 

Cephalic process stout, aluKx^tt parallel margined, with the apex slightly 
rounde<l. Whole proce.ss inclined upwards. As 8e<»n from the side, 
slightly tapering, the margins straight. The supt^rior margin rounding 
over at the aiH»x, the inferior apical angle slightly acute, accentuatetl. 
Front parallel inargine<l, part above the eyes but little longer than that 
lx.»low. CVntral raise<l tablet occupying the entire apical portion, slightly 
narrowing to the weakly convex cly|>eu8. Rostrum long, reaching to the 
base of the genitalia. Pronotum short, d(»rsal surface distinctly inclined 
in line with the cephalic pr(Ke.ss. Elytra abbreviate, the inner angles 
broadly rounding. 

Color. — Pale straw, slightly washed with orange and sprinkled with 
flmoky brown, giving the whole insect a dirty orange cast. (Vphalic 
process pale, sparst?ly dotted with fiujcous, alwHit tlint' pairs of heavier 
spots al(»ng the outer cariniu* just U'low the aiK»x. ('ly|>eus riMldish 
orange. Pronotum and siMitelluni pale, spars4*ly <lotted. Elytra with the 
nervures pale straw, the celb< smoky. 

Genitalia. — I^jwer half of anal tulK* in the male extending twice the 
length of upi^er half, expanding into a broad, flat plate with two roimd- 
ing loU*s which partly enclose the narrow, rlongatc plates, ajH'x emar- 
ginate, surface smts^th. 

lK»s<'rilnHl from thnv >»|KH'imens from Parowan and .\ni<>rican Fork 
Utah, collected by the author. 

Ors^amara bipunctata sp. nov. 

K(^seinbling o68Cf<ra but with a longer, K'-ss indincNl ppH-ess and darker 
<*olor. liiMigth, 9. <">•-•'> nun.; d^, .').L*.'» mm. 

Cephalic prm-ess long, parall«*l margined to the api<*al third, when* it in 
slightly tafiering. As s<M*n from the side, very loni; and slender, the a|M'X 
rounding over from al>ove, with the l«.\\4'r an^He >tronyly prcnhuvd. 
Whole pHRfss longi»r, less inclined than in olnmi. Fmnt. with a (vntral 
raised tablet distinctly narrowing l»efon* the eje-, then parallel margined 
to the dyiKMis, The part of the front aUne the i-i-nter of ry«'s almost 
double in length that Ih'Iow. H^wly slen«lerer than in oIhho, the sides of 
the pronotum strongly slopiiu;. Elytra >hort, ^liudilly obliquely truneate. 
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Ix)wer half of anal tul)e in male still longer and more appressed than in 
obscura. Apical niargin strongly convex, snrface rough and hairy. 

Color. — l*ale, lieavily fin(»ly irrorate with fuscous hrown. A pair of 
round white spots just insi«le the apices of the abhreviate elytra and a 
pair of light 8trij>es extending from these to the ajH'x of the abiiomeii. 
Front greenish, about four pairs of dark areas on the outer carinao. 
Clypeus orangc\ 

Described from st*ven examples from St. (ieorge, Utah, collected by the 
author. 

Orgatnara obscura sp. nov. 

llesembling hipunclnUi in size an<l form, slightly shorter; paler, with a 
shorter process. I^ength, 9 , <> nim. ; d*, 5 mm. 

Cephalic process stouter and shorter than in blpunciatay parallel marginal 
with the apex slightly roundingly narrowing. As se(»n from the side, 
slightly tapering, the apex rounding above; right angle<l l)elow. Front 
with the median tablet expanded before the ajKJX, then tapering to 
clypeus. Part of front above the center of eyes one-half longer than that 
Mow. Pronotum and elytra as in bipunctata. 

Color. — White, finely sprinkled with dark points, giving the whole 
insect an ashy gray appearance. Traces of the white spots and stripes as 
seen in bipunctata. Front greenish, tlie clypeus rusty orange. 

Genitalia. — Lower half of anal tulx^ in the male extended over one and 
one-half times the length of tulx?, broadly expanded and curved down U^ 
meet the margins of the long, narrow plates. Surface of the lower half 
furrowed and clothed with coarse hairs. 

Described from eight si)ecimens from Nampa, Idalio, collected by the 
author. 

Orgamara albida sp. nov. 

I^arger and light*.»r colored than bipunctata^ with a long, stout, strongly 
curved cephalic process. I-.ength, 9 » 7 mm. ; oT, 6 mm. 

Cephalic process long, parallel margined to the apex. As seen from 
the side, st^jut, parallel margined or slightly widening toward the ai>ex. 
Ajjex slightly obliquely truncate. The superior angle slightly acute. 
Front long, almost two-thirds of the length in front of the center of eyes, 
median tablet occupying the entire apical portion, narrowing to the clypeus 
where it occupies leis than half the width of the front. Median carina 
elevated toward the apex of the process, rendering it pentagonal in out- 
line. Pronotum broad, its interior margin less curved than in obtcura. 
Elytra very short, scarcely as long as broad, tnmcate with tlie inner 
angles rounding. Legs very long, the rostrum extending to the apex of 
abdomen. 

Color. — Pale straw, often scarcely marked above except for a smoky 
shade to the abdomen an<l a few black dashas along the margins of tlie 
s<»gments. A pair of dark, smoky strii)es commencing Iwfore the eyes 
and extending back along the sides of the face, and on Iwlow the margins 
of the elytra. 
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Genitalia, — Anal tiiln* of inah^ witli the lowor ix^rtion exton<linjf sliKlitly 
ol>liqiieIy lx»yon<l tho iip|XT. Init not fiattcnod or expandf^d. The inferior 
angles of tlie last abdominal tnr^uni (extended into acute spine-like 
pnK-ej^ii^s. 

IX».«Jcribe<l from ei>?ht e:iaini>le.< from Mojava, (California, collected by 
the author. Readily wparated from any f>thersiKH»ies of the genus by the 
paler color and the enlargeii a|>ex of the cephalic proce?*:*. 

Timodema gen. nov. 

Hencmbling Tiridia Thler but with a bn>ader outline and the first two 
pairH of legs broadly foliaceous. 

Vertex nhort, horizontal, not extending to ap<'x of head, bntad with a 
merlian carina and an angulat«' anterior margin. Front but nlightly pro- 
duciil in front of the eyes, wanvly angulate, a.»* «*«»n fn^m the side. 
Median tablet distinctly elevated, tricarinate, the median carina extending 
but little Ik'Iow the middle. ('ly|K*us broad, distinctly carinate. Pn)- 
notum broad and short, tuburculate. Me<t(motum weakly tricarinate, 
tubuHMdate outsitle the lateral carinae. Klytra short, broad, shorter than 
the alxlomen, coriace<jus. with the two principal longitu<linal nervun^ 
irregularly forked. Surface of elytra irregidarly coveriMl with ri»ticulate 
veins. \Ving*< rurlimentary. Anterior femora and tibia broadly foliact^»us, 
the tibia tapering down to the small tarsal st'gments. .Middle femora and 
tibia similarly, but not so broadly foliatvous. 

Tij}^ of the giMius T. mirarnla. 

Timodema miracula sp. nov. 

Su))erficially n^'inbling Tit'id'm chujulata V\i\. Slightly largiT, broader 
and darker. Short and stout, <lark brown, with two white s|H>ts on the 
elytra. litMigth. 9 > -^ uiiu. ; width, "2.7'^ mm. Male slightly smaller. 

Vertex as broail as long, distinctly angle^I in fnmt, half theK>ngth of the 
hea<l, the margin sharply carinatt*. Front rouixling over from vertex, as 
si*en from the side, nearly parallel with eye<. sli;rlitly angulate at ajH'xand 
elevate*! from the surfac-e of tin* ejes alHMit one-half its width. \ tri- 
carinate elevateil in(*dian tablet extendin*^ froni the ap<*x of heail to 
clyiNMis. M(*<linm carina wantim; on the narrowed lower half, surfaiv of 
fn>nt exi-epl the median tai»let tnbnrcnlate. < 'IyiK'n> larL^*, >lightly in- 
flated, di**tinctly tricarinate. rronntum broad, very narrow U'liind the 
eyes, pu><tulate. Me-sontitum distinctly tricarinate with a single row of 
piL«<tules from the outer angles to the lateral carinae. Klytra wilier than 
long, tnmcati* |H»steriorly. coverinir tmly one-ball' tin* alNl«imen, <'oria«'«*ons 
with ndnute anastomosing veinlets ami apparently two main longituilinal 
veins, the outer on<* irregularly forked. .VlHinmeii broail with a median 
carina. .\nterii)r femora nearlv ••ni'-ball wider than tlie in»nt. 

Ctflor. — Dark brown with an i\ory whiti- band ju-t Iffon* tli<* a|M'X of 
each elytron and irn-gularly }ell<iwi>h white marking* a> follow>: a ilot 
aguin*^t either ej-e, a tran'»\er^* area at tin- ba^e of tin* mes«tnotum, a tri- 
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THE SCALES OF THE COBITID AND HOMALO>TfcRiP 

FISHES. 

BY T. I). A. COCKERELL. 



According to Boulengcr, the Gobi tids and Homaloptcrids form 
Fubfainilies (Cobitidinie and HonialopterimtO of theCyprinidse. 
Gill, as far back as 1861, proposed to treat both grou()6 as dis- 
tinct families, Cobitid^e and Homalopterida*, a course in which 
he has been followed by sc^veral writers. Having regard for all 
the characters, it seems that we may rt^cognize a distinct family 
Cobitidas but the Homalo|)t(Tids may Ik* regardt^l as vtTy alxT- 
rant Cobitids. The arrangement will then Im* as follows (using 
the characters cited by Gill and Boulenger): 

CoBrriD.c Maxillaries not lx)rdering tht» mouth, barU^ls three 
to six pairs ; pharyng*»al tei»th in on<» row; air-bladder 
with a long capsule; scale small or absent. 

(1) Cohitina. Air-bladder variably modified or reiluced, but 

always distinct. 

(2) Homalopteritisp, Air-bladder rudim(»ntary. Curiously flat- 

tened fishes, adapted to life in mounUiin streams, 
where they are able to adhere to tin* rocks in a strong 
current. 

Gyrinochilus Vaillant, n^gardc^l by (till as the tyin* of a family 
Gyrinochili<he, is certainly very difTtrent frouj these, and has 
large scales. I n»gret that I have never siH»n a siKrinjiMi. 

The scales of the Cobitidie, as here defintnl, up|M.>ar to Ir* of a 
BuflSciently uniform type. In the genus J/M////r/i»M of the Cobit- 
inae they are relatively large and well <lt'ViloiMd, an<l have an 
excetnlingly l)eautiful iwitUTU. They an* fairly larg**, however, 
in Homalcfpteru. 

33— Proc. Biol. Soc. Wamh.. Vol. XXII. l«w. (a*) 
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(1) Misgurnus fossilis, (River Volj?a, Astrakan; Moscow Univ., B. 

Mus. ) Scales about 2 mm. diameter, subcirciilar, rather broader 
than long; nuclear area very near the base, not granular, with fine 
ra<lii (averaging about 50 fi apart) extending in all directions, the 
latero-basal ones with a graceful downward curve. About 2^i radii 
start from the vicinity of the nucleiLs, but as they di\*erge the intervals 
are filled by supplementary radii, so that the spacing throughout is 
fairly uniform. Circuli moderately dense, not diflferentiated in the 
apical area. 

(2) MUgurnus anguillicaudatus. (Shanghai; Stvinhoe; B. Mils.) The 

largest Cobitid scale known to me. Transverse diameter al>out 3 
mm. or a little over; structun^ as in M. fonsiliSy except that in the 
apic4il field there are at intervals much stronger circuli, giving a 
strongly ribb(»d or cancellated effect. The scale is considerably 
broader than long. 

(3) Cobitis tfenia. (Got<3 Is., Japan; Gordon Smith; B. Mus.) Scales 

thin, transversely oval, about M'lO ti long and 600 broad; radii all 
aroimd, but relatively few, about 14 may be considered apical; 
circuli only moderately dense. A scale of the same general type as 
that of Misgurnus, but nuich smaller and weaker. Among the 
Cyprinids proper, it closely resembles that of Chrosomus. 

(4) CobittLS guntea. (Calcutta; F. Day; B. Mus. ) ScAle very different 

from that of C. taenia; it is much elongated, oblong, about 1:^50 m 
long and 780 broa<l, with very distinct and beautiful sculpture of 
the Misgumus typ(?, but with the circuli in the apical region widely 
spaced, giving a cancellated effect, many of the spaces formed by 
the intersection of the circuli and radii diamond-shaped. The 
circuli are very numerous, and the nuclear are* is very near (about 
170 M from) the ba.se. This is generically distinct from C. Utniti. 

(5) Cobitis gongota. (N. E. Bengal; Jerdon; B. Mus.) Scales greatly 

elongated, rounded apically, the base flattened or truncate; length 
about 1275 Mt breadth (530 ; nucleus about 200 m from base. This is 
of the same general type as C gnntfa, but very distinct by the fewer 
radii and circuli. Thus there are 8 or 9 apical radii (not counting 
lateral ones) and about 11 or 12 apical circuli; in C. guntea there 
are at least twice as many. 

(6) LepidocephalichtliAfs berdmorii. (Nampandet, Shan States, alt. 2000 

ft. ; Gates; B. Mus. ) Scale shaped exactly as in C. ^on^o^a ( length 
about 1370 m), and with (juite the same sort of sculpture. The 
apical radii are perhaps rather less numerous, but tliere are more 
(about 23 ) a])ical circuli. The difference is such as might be expected 
biitween two closely allied sjXK'ics. 

The above are all Cobitiuic; the following three are Homalopterinse: 

(7) Gastromyzon borneentfis. (Senab, Sarawak; Everett; B. Mus.) Scale 

oblong, subquadrate, the base obliquely truncate, more or leas 
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a£>ynitnetrical ; lenjj^h of scale al)oiit 1190 m, breadth alxMit ^50; 
HculptuR* much as in the lai^ two spt^cies; l)ai»al an<l apical rmlii 
well (leveloix><i, latter variable and more or lej!*H l)niken; apical 
about 13, the outer onescurvinj^ ba^ally toward the nucleus; circuli 
widely spact»<l. lateral line wales have the ra<lii fewer and the 
circuli doner. The i>ucleu8 is alK)ut 2^K) fi from baj*c». There is 
nothing;; whatever in these wales that affords any radical distinction 
from the Cobitines, es|x?cially Lepidocephalichthys. 

(8) HomalopUra maculata. (KhaKsya; Jerdoix; B. Mus. ) A very curious 

fish, the under side Hat. ( Hy no means so sf>eiualized as Gaslro- 
myzon, however.) Scales fairly lar^% nearly 2 mm. lonj^, and 
nearly an broad; ai)ex broadly rounde<l, ba.ve flattened; radii all 
round, stronj?, not very close (al)out 15 apical), very short, owing 
to the very large nuclear area, over which an* sc^ittered spots arising 
from the breaking up of the central parts of the ra<lii, the width of 
this nuclear area is al>out H5<) m; circuli widely spacreil. The sculp- 
ture here is essentially as in Gastromyzon, etc., except for the 
remarkably nHxIitieil ctiutral n»gion. 

(9) Homnloptera brucfi . (Meekalan, Tenasserim ; Fra; I^. Mus. ) Scales 

smaller, alx>ut 1275 /a long, and broader, but of entirely the same 
pattern. The apical radii an* irn»gular and monM>r less broken up. 

Tlie Cobitina* have their head<(uarti'rs in the Indian rt»gion, where Day 
recognized nine genera and 44i sixvies. ( liotia, U sjx'cies; Acanthopsii^f 1 ; 
Som\lepU»j 1; Ltpidocfphalichthys, '.\\ Acanthophthnlmun^ 1; Apua^ 1; 
Jerdonia, 1; yemachiUchthys, 1; Xfm(ichilug,'M.) Fr<»m Japan, Jordan 
and Fowler recognized (HKW) five giMiera and six sj>ecies. The only 
African genus is Xemarhilus (X. ahyitsinicus Hlgr., I^ke Tsana, Abys- 
sinia). Mi»gurnu$f Acanthopiis and Cohitit g»»t as far west as France. 
Not a single species has reached .America. Three s|MH'i*»«< of VtibitU <K*cur 
in the Upper Miocene IhhIs at Oeningen ( Wangen;, Haden; I have exam- 
ine<l specimens of them in tlie British Museum. 

The Homalopterime, with four genera, an* exclusively Asiatic, occurring 
in China and Intlia, and the .Malay Peninsula and .\n'hi{ielago. 

It seems rather remarkable that a grou]> S4» divern*, and in some of its 
members so sfH^cialized, and then'fore jirobubly nf gn*at anti<]uit3', should 
not have spn*ad more widely. .No doubt tli** carnivorous Characinids 
may have proved an ol>stacle in .\frica, and it must als<» lie n*meml)ere<i 
that the past distribution may have Ixhmj wider than the pres<*nt. The 
discovery of a fos.*»il Cobiti<l in America may n<»t !>*• ult4)gi*ther out of the 
question. 

The w^les, all of essentially the same ty|)e, an* more or less degenerate, 
but hardly sinvializiMl. They apfiear to n*pn*H»nt the earlier tyi»e of 
Cyprinoid s<*ale in a weak fonn, and that is why tlu*y n*mind one of cer- 
tain scales of various g<*nera of true Cyprinida*. 
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The Chondrostx)nnn8e, according to scale-characters, may be 
classified as follows: 

(A) Tribe Chondroatomini. Palaearctic fishes; scales relatively large, 

about as broad as long, retaining the prominent, lateral basal 
angles (as in the American Moxostoma and Carpiodes); lateral 
circull very numerous . . genus Chondrosloma Agas^iz. 

Group I. Scale*? rather small; apical radii numerous, about 12 to 
14; basal radii well developed . . . C polylepis and.C nieigii. 
Both from S. Domingo de iSilos, Burgos, Spain, 
(Gonzalfs); Brit. Museum. 
Group 2. Similar to the last (both have the nuclear area basad of 
the middle), but apical rsylii fewer, 7 or 8 C. knerii. 

River Arga near Pamplona {A. T. D. Berrington); 
Brit. Museum. 
Group 3. Scales large, about 8 mm. diameter; apical radii few, 5 
or 6, wide apart; nuclear area little basad of the middle. 

C. nasus L. ; 
Visoko Fojnica, Bosnia' ( Dr. F. Wt^rner) ; Brit. Mus. 

C. soetta. 
River Mincio, Italy (Dr. F. Werner); Brit. Mus. 

( B) Tril)e Acrocheilini. Fishes of Pacific slope of North America; scales 

very small, oval to subcircular, without latero-basal .angles; 
basal radii evanescent; apical radii few; lateral circuli very few 
as compared with the European group; apical circuli (l>etween 
the mdii) widely spaced ; nuclear area far basad of the middle. 

(1) Lateral circuli al)out 15 Orthodon microfepidotus, 

San Miguel, California. 

(2) lateral circuli about 12; nuclear area rather more basal; api- 

cal circuli more widely spaced, but general features of scale 

as in Orthodon Acrocheilus alutnceus. 

Payette River, Idaho. 

So far as the scales go. it must he held that the European group is cer- 
tainly the more primitive one. It is also to be noted that species of 
Choudrostoma have Ix^n found in the Upper Oligocene or Lower Miocene 
of Bohemia. 

All the scales <lescrilKid are from the vicinity of the lateral line, at the 
evel of the Ix^ginning of the dorsal fin. 
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ON THK VALIDITY OF THK NORTH AMJKKJ^JXN 
CYPRINH) GKNl'S NOTE}fIGONUS^'^/^ 



BY T. I). A. ('(H'KKRKLL. 



Th«' gfims Xfttentiifonua RafinctHiuc 1811) (tyiH» aiiratu» ^ 
rhrifMoiturai^) lias in nrfiit yrars \hh'Ii trrati'd, not without 
(lonht, an a sul»^>niis of Ahramis, fniin wliicli it in said to difft^r 
\ty tlir much sliortrr anal fin with 1> to IS rays instead of 20 to 
-10 (Jordan and Kvcrmann, Fishes of North and Middle 
America, Part 1, p. ^oO). 

A study of the scales shows, I think OHiclusivtOy, that 
Xfttcinii^oniiii is really very distinct from Ahrmnis, Xotrmh^otiuH 
chrffmAciirfiH (Mitchill) is a rather small fish with relatively, hut 
not ahsolutely, larjc*' s<-ah*s, which a^ree <'los4*ly with those of 
Of)sofHH'(Mliis* ( 0. otfcnhm Kvemiann ). The ^j^mius also agrtH.^^ with 
Ofiiitpjfttf'fHiiiH in its wrrati' or crenate pharyngeal te<»th, and I 
(H)nsider thi* two in U' closely allied, forming a little gntup. 
The s<'alrs of Uith are thin and hroad, with the nuch'ar aresi 
suhhasal, the radii all api<'al, ft-w and far aiKirt, and the api<*al 
(•irculi very far ajKirt (for cinuli), csiH'eially in A'. rhrt/Miflrunm. 

TIm' t\\n' i*( Ahrnmin Ciivirr, IM7. i> .1. hniimi. Tlii?* i?* a larjji* Hsli 
with ^n>at «iOi(|n:iilrat4' yellowish M'aU*s, in a o|NTiiiMMi U*fi>n' iii«* ( I^ni^li 
F.riM*. Mnj. 11. Tniififitn; I»rit. Mil."'.) 1> iniii. liMi;: ami *JPo l»n»u<l. 
The rirculi an* inniiiiM'raliti' aii'l cxtn-rucly <1<'Iih' in thi' nianiicr uf tn} 
many <>li| WnrM ry|»rini«N. Th«' nnrh'ar an-a i* practirally ci-ntral: an<l 
th«* ra«lii, wliich an- all apical an> <*\tn'nirly nnnnnMio an<l 4*I«>m' to;!i*th<T, 
ill th«* ini'lijlc a«'tnally *'* «>r 7 to a niillinit'tiT! It u«miM U* ditlirnlt to 
iina^iiH' a -rale with an> (-\prini«l i'i'atim">. nii»n* t^ttally ilivrrsi* fn»ni that 
of \nt* itiiifnu'ii*. Tin* |iliar\n'ji'al tM'th «»l AfffiuniM ^i-'rr/</i an* aNoiiivtTM' 
fnim th«»"««' of Sntt in'njnunit^ ariil an* n«it .■"••rrati* mf rn'rinlatc. 

•S'.. Pror. |l:ol. >!»•■ Wii-h.. XXII 'I'.irt.. IM. HI. fur". ..«i//«-. 

;;»— ri:«K:. Ui-n. •»••<:. Wa-ii.. XXII. U«r'. (Jll) 
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Ballerus Heckel, 1843, is probably a distinct genus. The scales of 
Ballerus ballerus or AhramU ballerus f from the Danube, have the general 
form, and the extremely fine circuli, of Abramis brama, but the radii, 
which are all apical, are reduced to from four to six, and these are 
mostly broken and incomplete*. This is an independent development, 
not at all approaching Notemigonus. 

Abramis vimba (L. ) (Olmutz, Jeitteles ; Brit. Mus. ) typifies another 
rather distinct group, the scales shaped nearly as in A. brama (L. ), the 
nuclear area central and broadly granular, the circuli next to the nuclear 
area not dense, apical radii only about 12, some evident but feeble basal 
radii. This is entirely different from Ballerus in the nuclear region, 
which in the latter has very fine circuli practically to the middle with no 
granular area. 

Abramis sopa Pall., from Astrachan, falls in the same group as A. 
vimba on 8cale-charact4.»rs, but the circuli anj much closer, and there are 
no basal radii. 

Abramis blicca Bl. (genus Blicca Heckel) may also l>e referred to the 
same group, but the nuclear area is very broa<lly granular, the fine granu- 
lations exUmding even among the circuli at the sides. The apical radii, 
about IS, are more or less incomplete; there are two or three imperfect 
basal radii. 

Abramis elongaius Ag. (Wurm See, Bavaria, Prof. v. Siehold; Brit. 
Mus.) has scales which art^ quite distinctive; the nuclear area very dis- 
tinctly basad of the middle (herein approaching Xotemigonus ) , without 
a granular area; the circuli rather less dense than in most species; the 
apical radii five or six, with one or two others rudimentary; basal radii 
represented by feeble rudiments. There is a -certain resemblance to 
Ballerus. 

Abrama buggenhagi Bloch (canal at Slough, Ling and lAidbrook; Brit. 
Mus. ) is referable to the subginius Abramidopsis Sieb. The scales show 
a central nucfear area, without granulations; basal radii evident atid 
rather numerous ; apical radii apparently only three or four, but on close 
insi)ecti()u numerous ]>arallel rudimentary radii or furrows are visible, 
showing some resemblance to the structure found in A. brama. Abramis 
buggenhagi is consi<lered to l>e a hybrid l)etween Abramis brama and 
LeuciHcus rutiius. Its scale may fairly l)e said to resemble a ** composite 
portrait" of the scales of these two fishes, with, however, a considerably 
grtuiter ri'seinblance to that of L. rutilus than that of A. brama. The 
basal [)art of the scale is quite in the manner of L. rutilus. In Mendelian 
terms, one miji;lit say L. rutilus dominant, but the dominance not quite 
complete. 

The classification of the fishes under discussion will then })e as follows: 

(A) KuroiH'un iisjjcs with dense circuli, and nuclear area nearly always 
central or nearly so. 

Abraniin C'uvier. 

(a) Abramin s. str. A. brama L. 

(b) Abramidopsis >>ii.*\>. A. buggenhagi i^/ocA. 
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(c) Blicca Meckel. A. blicca L., A. sopa PalL, A. vimba L. 
id) Group? A. elongatiifl Ag. 

BalleruB Heckel. 
B. ballerui< L, 

(B) American fishes, not closely related; circuli not dense; nuclear area 
subbasal. 

NoUmigonus Kafinesque. 

Notemigonus chrysoleucas (MitchiU). 
Notemigonufl chrysoleucas bosci (Cuv. and Val, ). 
Notemigonus gardoneus (Cur. and Val.), 

The scales described were in every case taken from the vicinity of the 
lateral line, at the level of the l)eginning of the dorsal fin. 
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THE XOMENCLATrUE OF THE AMEIUCAN FISHES 
rsrALLY CALI.EI) LEl'C^ISCrS AND RUTILUS. 

BY T. I>. A. (OC'KKKEU.. 



The .strui'tun* of tin* scjik'H in Eiin>iM>an fj'wis^us and RutUus 
is K(> (lifT(*n>nt from that of the AnH'ri(*an fistu'saKHigiKKl to these 
j^i'iiera, that ihi* lattrr must <'vi<li*ntly U' wiMirati^l. It will Ixj 
usk.'ful, for tl)r Siikr of oomiHirison, to l>ri(*ily drscriln? the char- 
acters of tlu' scales of tlie princiiNil Eun)|K'jin (?rou|)6: 

( 1 ) Ij€ltcittCU$ Cxw'wT. 

L. U'Hchcun ( L. ). S<*ah» rath<*r broad; lattTo-lmMul aiiKh's Htnuijr; 
lateral rirctili (*xtn'iii<>ly iiniiH'n»us; apical ciri'iili alNiiit half aH 
many; liasal radii well «Ii*V(*l<>|K'd ; apical radii alNmt five, very 
Htrnii^, with»<i*vcral incninplfU* ( iKTiphcral ) «)ni*s U'twcen ; iiiK*k*ar 
an>a a nliort distaiuv hasad of iiiiddk*. with no granular [Mitch, 
((ii'tle, Swe<len; Whtelivright; H. Muh.) 

(*2) Rutihin Haf. 

A. rutihis ( L. ). S-al*' vory lar;?'. dianifUT aiNtut 12 mm. ; latero- 
lianal an;;U\^ strong; lati*ral cirrnli (*xtn*m(*ly nnmcrouH; apical 
rirruii iutt tlifft rt nt from latt rul ; hartal radii r^tron^, hut few; api- 
cal radii alHiiit tivf, s|M*adin^. very *>troi]^, ^itli int('niie4liatvomn< 
><n^^«*7't(Nl by olixMin-d^riHiviniranil marginal ('n*inilation ; nuclear 
ar(*a tviitral, rirndatt* nearly to niiddlc. (Salinhury, England; 
fhjift^n Smith ; \\. MuH. ) 

(:J) Pigu» Up. 

A. piifHH. Scale much a* in /.. rut Hint, hut ni»t j*** lanse; nuclear 
area hasad of midille, apical tfpMivcs ami crenulations ver}* diri- 
tinct. This undouhte<lly fall> in the ^amc ^roup a^ L. nitilut. 
< I^»mhardy ; H. Mu*. ) 

(4) Crphalu* \\\k {— S*fnnl'ni* Hp.V) 

/*. riphnltm ( L. ) . Scale like /,. huritumt, liut < at lea^t in s|it*ciniens 
examined I lari^T. Xurfrar tirin rmmpintunittu npinvl nf middle ; 
alnioM no marK'inal rudiment^ of apical radii; apical circuli not 

:>V-rKiK.'. lilnL. >«H . \\a«.H.. XXII. I'.-n. IJl.'i) 
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so strongly differentiated from lateral ones. The ba^al radii are 
numerous and close together. (Gotha River, Sweden; Lloyd; 
B. Mus.) 

(5) Idu8 Heck. 

L. idu8 (L. ). Scale of same general t3n>e as L. leuciscuSj with the 
same strong differentiation between lateral and apical circuli. 
(Munio River, I^pland; B. Mus.) 

(<)) Scardinius Bp. 

S. erythrophthalmus (L. ). Scale as in Z. pigus, but even fewer 
apical radii (four, widely spreading). Apical circuli same as 
lateral. (River Cam, Newport; F. Templeman; B. Mus.) 

(7) Phoxinus Raf. 

P. phoxinus (L. ). Scale minute, broad, with radii all around; of 
same tyi^e as those of Chrosomus and Tiaroga. ( Merioneth ; B. 
Mus.) 

The following is from North Africa: 

(8) PhoxinelluB Heck. 

P. chaignoni (Vaillant) = callensis according to B. Mus. label. 

Scale minute, broad, slightly triangular; circuli few; nuclear 

area subbasal ; apical radii about ten, spreading; no b<isal radii; 

lateral circuli about 18 to 20. (Oued el Mahd; and Oued Abdal- 

lah, Timis; Paris Mus.; B. Mus.) These scales are extremely 

distinct from those of all the groups given above ; the resemblance 

to those of Phoxinus is merely superficial. 

The Japanese L. jouyi and L. hakuensis are not closely related to (or, 

apparently, even congeneric with) any of the above groups. They show 

a strong approach to the American types. 

The American fishes, so far as known to me, may be arranged as follows : 

RiciiARDsoNius Girard. (Leuciscus Audi. Amer.) 
For table of species, see Proc. Biol. Soc. Wash., XXII, p. 159. 

( 1 ) Subgenus Teineculina nov. 

Scales of elongate tyi)e, with basal radii. 
Richardsonius orcutti (Eigenm. & Eigenm.). 

(2) Subgenus Tioflfowa Girard. 

Richardsonius pulchelliis (Baird and Girard); syn. Leuciscus nigres- 
Ci'HS ((Tirard). 

Richardsonius pulclullus pandora (Cope). The northern subspecies. 
I recently examined sj)ecimens of this form from San Luis Lake, 
Costilla Co., Colorado {E. R. Warren) ^ and was surprised to find 
the i)eritoneum black, an<l the pharyngeal teeth obtuse, scarcely 
hooked. The intestine contained seeds. R. pulcheUus is a curiously 
variabk' si^cies, such as one might imagine to arise from the inter- 
mingling and hybridization of several species originally distinct. 

Richardsonius intermedins (Girard). 

Richardsonius alicix (Jouy). Atypical for this subgenus. 
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(3) 8ubgenuH Clino8lomu» Giranl. 
Richardfoniuf elongatua (Kirtland). Small, broa<l scales. 

(4) iSubf^nufl Richardsoniu8 8, str. 

Richardsoniui haUeatu% (Rich. ) Girard. 
Richardsonius thermophilus £vertnanii & Cockerell. 

(5) Subgenus Chfonda Girard. 

RichnrdsoniuB egregius ((liranl). 

RichardMoniuH hydrophlox (Cope). 

Richfird nonius carUtoni (Kendall). 

Thej»i» three are not very clopely related, and are i>laoe<i here proW- 

sionally, eH}x?cially as I have not seen Richardson! uscaoperi (Girard), 

the type of Cheonda, 

(()) Suhj^nus Margariscus nov. 

TyjK* margarita. The so-called American PhosinuSf but wholly diverse 

from tnie Phoxinus. A small-scaled ip'oup. 
Rirhardsonius margarita (C^ope). 
Richardnonius ueogteus ((Jope). 

( 7 ) Subgenus Hemitremia Cojk'. 

Richardsonius rittatus (Cope); syn. Ijeuciscus flammeus (Jordan A 
(iilU»rt ). This I have not seen. 

loTKiiTnvH .Ionian <fc Evermann. 
lotichthys phlrgrthontin (('ope). Scalt»s not seen. 

SiiMiATKi.Ks ('n|)e. { RutHus snl>g. Leucos Auctt. .\mer. ) 
Siphateles olivareus (Cojje). Si*ales very small, with few radii. 

Mvi/n.KirrM Cope. { Rntilus Awctt. Amer. ) 

MyloUucus thalassinus Cojh*. 

Myloleucun symmetricus { Hainl <fe Giranl ). A com{MMite sjiecies. 

Mylolrurnn colntnbianus (Snyder). 

Mylolencm oregonennig (SnydtT). 

Myloleurtin bicolor (Giranl). 

MyloleucuK boncardi (Giinther). Not Kfn. 

The group Sibtnna (Jiranl, I have not Hwn. 
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